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7KLV SDSHU DQDO\]HV HTXLOLEULXP LQ D G\QDPLF SXUHH[FKDQJH HFRQRP\ XQGHU D JHQHUDOL]DWLRQ RI
0HUWRQ
V  LQYHVWRU UHFRJQLWLRQ K\SRWKHVLV ,5+ %HFDXVH RI LQIRUPDWLRQ FRVWV D FODVV RI
LQYHVWRUV LV DVVXPHG WR SRVVHVV LQFRPSOHWH LQIRUPDWLRQ ZKLFK VXpFHV WR LPSOHPHQW RQO\ D SDU
WLFXODU WUDGLQJ VWUDWHJ\ 7KH ,5+ LV PDSSHG LQWR FRUUHVSRQGLQJ SRUWIROLR UHVWULFWLRQV WKDW ELQG
D VXEVHW RI DJHQWV 7KH PRGHO LV IRUPXODWHG LQ FRQWLQXRXV WLPH DQG GHWDLOHG FKDUDFWHUL]DWLRQ
RI HTXLOLEULXP TXDQWLWLHV LV SURYLGHG 7KH PRGHO LPSOLHV WKDW DOO HOVH HTXDO D ULVN SUHPLXP RQ
D OHVV YLVLEOH VWRFN QHHG QRW EH KLJKHU WKDQ WKDW RQ D PRUH YLVLEOH VWRFN ZLWK D ORZHU YRODWLOLW\
^ FRQWUDU\ WR UHVXOWV GHULYHG LQ D VWDWLF PHDQYDULDQFH VHWWLQJ $Q HPSLULFDO DQDO\VLV VXJJHVWV
WKDW D FRQVXPSWLRQEDVHG FDSLWDO DVVHW SULFLQJ PRGHO &&$30 DXJPHQWHG E\ WKH ,5+ LV D
PRUH UHDOLVWLF PRGHO WKDQ WKH WUDGLWLRQDO &&$30 IRU H[SODLQLQJ WKH FURVVVHFWLRQDO YDULDWLRQ LQ
XQFRQGLWLRQDO H[SHFWHG HTXLW\ UHWXUQV
 ,QWURGXFWLRQ
$ IXQGDPHQWDO TXHVWLRQ LQ nQDQFLDO HFRQRPLFV LV KRZ IULFWLRQV DmHFW HTXLOLEULXP LQ FDSLWDO PDU
NHWV 7KH UHDOZRUOG IULFWLRQV WKDW PRWLYDWH RXU DQDO\VLV DUH LQIRUPDWLRQ FRVWV ,Q D ZRUOG RI
FRVWO\ LQIRUPDWLRQ VRPH LQYHVWRUV ZLOO KDYH LQFRPSOHWH LQIRUPDWLRQ DV GHnQHG EHORZ 7KHUH
IRUH ZH DVN nUVW KRZ HTXLW\ SRUWIROLRV RI LQIRUPDWLRQDOO\ FRQVWUDLQHG LQYHVWRUV ,&, FDQ EH
FKDUDFWHUL]HG DQG VHFRQG KRZ WKH SUHVHQFH RI WKHVH LQYHVWRUV DmHFWV HTXLOLEULXP :H IRUPXODWH
WKH DQVZHU WR WKH nUVW TXHVWLRQ DV D K\SRWKHVLV RXU SUHPLVH LV WKDW WKH DJJUHJDWH SRUWIROLR RI
,&, FRPELQHV D GLUHFW LQYHVWPHQW LQ YLVLEOH VWRFNV ZLWK IXQGV ZKRVH PDQDJHPHQW LV HQWUXVWHG WR
RWKHUV ZKR PD\ SRVVHVV EURDGHU LQIRUPDWLRQ 7KH PDLQ REMHFWLYH RI WKLV SDSHU LV WR GHYHORS
D PRGHO WKDW FDQ DFFRPPRGDWH RXU SUHPLVH WKHUHE\ RmHULQJ D GHWDLOHG DQVZHU WR WKH VHFRQG
TXHVWLRQ 7KH MRLQW YDOLGLW\ RI WKH SUHPLVH DQG WKH PRGHO LV WKHQ HYDOXDWHG HPSLULFDOO\
0HUWRQ  XVLQJ D VWDWLF PHDQYDULDQFH PRGHO DGYDQFHG WKH LQYHVWRU UHFRJQLWLRQ K\
SRWKHVLV ,5+ WR GHVFULEH WKH SRUWIROLR IRUPDWLRQ RI ,&, ,Q LWV SXUH VWDWLF YHUVLRQ WKH ,5+
VWDWHV WKDW LQYHVWRUV EX\ DQG KROG RQO\ WKRVH VHFXULWLHV DERXW ZKLFK WKH\ KDYH HQRXJK LQIRUPD
WLRQ DQG WKH UHYHDOHG SRUWIROLR IRUPDWLRQ XQGHU WKH ,5+ LV REVHUYDWLRQDOO\ HTXLYDOHQW WR WKDW
XQGHU H[RJHQRXV SRUWIROLR FRQVWUDLQWV 7KH LQFUHDVLQJ HPSLULFDO VXSSRUW IRU DQ ,5+FRQVLVWHQW
EHKDYLRU HJ )DONHQVWHLQ  +XEHUPDQ  ZDUUDQWV D IXUWKHU WKHRUHWLFDO DQDO\VLV RI
ZKDW WKLV K\SRWKHVLV LPSOLHV ZKHQ H[DPLQHG RXWVLGH WKH VWDWLF PHDQYDULDQFH ZRUOG
7KLV SDSHU DGGV WR WKH ,5+ D G\QDPLF GLPHQVLRQ 6SHFLnFDOO\ EHFDXVH RI LQIRUPDWLRQ FRVWV
D FODVV RI LQYHVWRUV LV DVVXPHG WR SRVVHVV LQFRPSOHWH LQIRUPDWLRQ ZKLFK VXpFHV WR LPSOHPHQW
RQO\ D SDUWLFXODU WUDGLQJ VWUDWHJ\ :H UHIHU WR WKLV IRUPXODWLRQ RI WKH ,5+ DV WKH JHQHUDOL]HG ,5+
*,5+ 8QGHU WKH *,5+ SRUWIROLR UHEDODQFLQJ LV WUHDWHG DV LI LW ZHUH VXEMHFW WR FRQVWUDLQWV
WKDW PD\ HYROYH VWRFKDVWLFDOO\ RYHU WLPH DQG DV D VSHFLDO FDVH PD\ H[FOXGH D QRQYLVLEOH VWRFN
IURP D SRUWIROLR 7R EHWWHU XQGHUVWDQG WKH LPSDFW RI VXFK FRQVWUDLQWV RQ HTXLOLEULXP ZH ZRUN
LQ D IDPLOLDU DQG ZHOOXQGHUVWRRG IUDPHZRUN :H SUHVHQW D FRQWLQXRXVWLPH JHQHUDO HTXLOLEULXP
PRGHO RI D /XFDV W\SH SXUHH[FKDQJH HFRQRP\ ZKLFK LV SRSXODWHG E\ KHWHURJHQHRXV
DJHQWV 2QO\ D VXEVHW RI WKH SRSXODWLRQ IDFHV SRUWIROLR FRQVWUDLQWV DV GHVFULEHG LQ 6HFWLRQ 
8QGHU WKH *,5+ ZH DQDO\]H LPSOLFDWLRQV IRU WKH ULVNUHWXUQ WUDGHRm WKH ULVNIUHH VSRW LQWHUHVW
UDWH DQG WKH RSWLPDO FRQVXPSWLRQ SROLF\ RI HDFK FODVV RI DJHQWV 7KH FDVH RI SXUH ,5+ 3,5+
ZKHUH ,&, WUDGH RQO\ D VXEVHW RI VWRFNV LV WKHQ VWXGLHG LQ GHWDLO
1HLWKHU LQ 0HUWRQ  QRU LQ WKLV SDSHU GR LVVXHV RI DV\PPHWULF LQIRUPDWLRQ DULVH WUDGH DOZD\V RFFXUV
EHWZHHQ HTXDOO\ LQIRUPHG LQYHVWRUV DQG WKH SXUH ,5+ FRLQFLGHV ZLWK DQ DVVXPSWLRQ RI VHJPHQWHG FDSLWDO PDUNHWV
,QWHUQDWLRQDO VHJPHQWDWLRQ KDV EHHQ DQDO\]HG LQ D WZRGDWH PHDQYDULDQFH VHWWLQJ HJ 6XEUDKPDQ\DP 
(UUXQ]D DQG /RVT  DQG LQ FRQWLQXRXVWLPH SURGXFWLRQ HFRQRPLHV HJ 6HOOLQ DQG :HUQHU  ’HYHUHX[
DQG 6DLWR  7KHVH PRGHOV DUH HTXDOO\ DSSOLFDEOH LQ D GRPHVWLF FRQWH[W XQGHU DQ DSSURSULDWH YDULDQW RI
WKH ,5+ ,QGHHG WKH ZRUN RI (UUXQ]D DQG /RVT  DQG WKDW RI 0HUWRQ  DUH FORVH PHWKRGRORJLFDOO\ DQG
VKDUH VLPLODU LPSOLFDWLRQV /HY\  DOVR VWXGLHV D VWDWLF PHDQYDULDQFH PRGHO RI GRPHVWLF VHJPHQWDWLRQ

7KH LQWHUWHPSRUDO IHDWXUH RI RXU PRGHO LV FDVW LQ D FRQWLQXRXVWLPH IUDPHZRUN IRU WUDFWDELO
LW\ 7KH SRUWIROLR FKRLFH RI ,&, FDQ WKHQ EH DQDO\]HG XVLQJ UHFHQWO\ GHYHORSHG GXDOLW\ WHFK
QLTXHV +H DQG 3HDUVRQ  &YLWDQLuF DQG .DUDW]DV  ZKLFK DXJPHQW WKH PDUWLQJDOH
UHSUHVHQWDWLRQ DSSURDFK RI .DUDW]DV HW DO  DQG &R[ DQG +XDQJ  $JHQWV LQ RXU
HFRQRP\ KDYH WLPHDGGLWLYH VWDWHLQGHSHQGHQW XWLOLW\ IXQFWLRQV DQG ZH DVVXPH WKDW ,&, KDYH
ORJDULWKPLF SUHIHUHQFHV :H FKDUDFWHUL]H HTXLOLEULXP XVLQJ FRQVWUXFWLRQ RI D UHSUHVHQWDWLYH DJHQW
ZLWK WLPHDGGLWLYH EXW VWDWHGHSHQGHQW XWLOLW\
7KH PDLQ UHVXOWV IURP RXU PRGHO DUH DV IROORZV )LUVW XQGHU WKH *,5+ ZH SURYLGH D QHZ
FKDUDFWHUL]DWLRQ RI ULVN SUHPLD LQ D IRUP RI D WZREHWD FRQVXPSWLRQEDVHG FDSLWDO DVVHW SULFLQJ
PRGHO &&$30 7KH nUVW EHWD LV ZLWK UHVSHFW WR FKDQJHV LQ DJJUHJDWH FRQVXPSWLRQ DV LQ WKH
&&$30 RI %UHHGHQ  +RZHYHU RXU IRUPXODWLRQ RI WKH ,5+ UHGXFHV WKH GLPHQVLRQDOLW\
RI WKH LQYHVWPHQWRSSRUWXQLW\ VHW IRU D VXEVHW RI DJHQWV ,&, HmHFWLYHO\ WUDGH D VLQJOH SRUWIROLR
UHIHUUHG WR DV WKH ,5+ LQGH[ 7KLV LQFRPSOHWHQHVV DOVR DmHFWV XQFRQVWUDLQHG DJHQWV ZKR DUH
IRUFHG WR FOHDU WKH PDUNHW 7KHUHIRUH ULVN SUHPLD GHSHQG RQ DQ DGGLWLRQDO WHUP WKDW UHoHFWV
WKH VSDQQLQJ SURSHUWLHV RI WKH ,5+ LQGH[ DQG WKLV WHUP YDULHV DFURVV DVVHWV GHSHQGLQJ RQ WKH
EHWD RI HDFK DVVHW ZLWK UHVSHFW WR FKDQJHV LQ WKH ,5+ LQGH[
6HFRQG WKH G\QDPLFV RI WKH LQWHUHVW UDWH DUH PRGLnHG WR GHSHQG RQ WKH YRODWLOLW\ RI WKH ,5+
LQGH[ )RU H[DPSOH XQGHU WKH 3,5+ ZKHUH WKH ,5+ LQGH[ UHSUHVHQWV XQUHVWULFWHG DVVHWV WKH
LQWHUHVW UDWH GHSHQGV RQ WKH YRODWLOLW\ RI DJJUHJDWH GLYLGHQGV DV LQ WKH XQFRQVWUDLQHGEHQFKPDUN
FDVH +RZHYHU WKH LQWHUHVW UDWH DOVR GHSHQGV RQ WKH HQGRJHQRXVO\ GHWHUPLQHG FRUUHODWLRQ EH
WZHHQ XQUHVWULFWHG DVVHWV DQG DJJUHJDWH GLYLGHQGV 7KLV GHSHQGHQFH VWHPV IURP WKH QDWXUH RI
PDUNHW LQFRPSOHWHQHVV XQGHU WKH 3,5+ IRU ZKLFK WKH LQWHUHVW UDWH DQG WKH ULVN SUHPLD PXVW
FRPSHQVDWH VR WKDW DOO PDUNHWV FOHDU 2YHUDOO WZR VRXUFHV RI YRODWLOLW\ GULYH WKH LQWHUHVW UDWH
WKH H[RJHQRXV YRODWLOLW\ RI GLYLGHQGV DQG WKH HQGRJHQRXV YRODWLOLW\ RI UHWXUQV
7KLUG IRFXVLQJ RQ WKH 3,5+ LW EHFRPHV HYLGHQW WKDW WKH FRQFOXVLRQV RI VWDWLF PHDQYDULDQFH
PRGHOV UHJDUGLQJ WKH HmHFW RI FRQVWUDLQWV RQ ULVN SUHPLD LQ WKH FURVVVHFWLRQ GR QRW KROG LQ RXU
VHWWLQJ )RU H[DPSOH RXU PRGHO VXJJHVWV WKDW D ULVN SUHPLXP RQ D OHVV YLVLEOH VWRFN QHHG QRW EH
KLJKHU WKDQ WKDW RQ D PRUH YLVLEOH VWRFN ZLWK D ORZHU YRODWLOLW\ DOO HOVH EHLQJ HTXDO 7KH UHDVRQ
IRU WKLV UHVXOW LV WKDW DQ DVVHW ZKRVH ULVNV FDQQRW EH VKDUHG PD\ VWLOO RmHU FRQVLGHUDEOH EHQHnW
DV D KHGJH DJDLQVW VKLIWV LQ LQYHVWPHQW RSSRUWXQLWLHV 7KLV UHVXOW LV LPSRUWDQW IRU WKH JURZLQJ
,Q DQDO\VHV RI IULFWLRQOHVV PDUNHWV HJ ’XPDV  :DQJ  WR GHULYH H[SOLFLW VROXWLRQV LW LV
FRPPRQ WR DVVXPH WKDW D VXEVHW RI DJHQWV KDV ORJDULWKPLF XWLOLW\ :LWK FRQVWUDLQWV WKLV DVVXPSWLRQ LV PDGH
DOPRVW ZLWKRXW H[FHSWLRQ E\ WKH UHFHQW FRQWLQXRXVWLPH OLWHUDWXUH HJ ’HWHPSOH DQG 0XUWK\  %DVDN DQG
&XRFR  7KH UHSUHVHQWDWLYH DJHQW
V XWLOLW\ LV VWDWHGHSHQGHQW ZKHQHYHU HDFK FODVV RI DJHQWV XVHV D GLmHUHQW
V\VWHP RI VWDWHSULFHV WR YDOXH IXWXUH FRQVXPSWLRQ &XRFR DQG +H 
$Q HQGRJHQRXVO\ GHWHUPLQHG LQWHUHVW UDWH XQGHU D GLmHUHQW VHW RI FRQVWUDLQWV ZDV GHULYHG E\ 6HOOLQ DQG
:HUQHU  DQG ’HYHUHX[ DQG 6DLWR  %XW WKH\ n[ H[RJHQRXVO\ FRQVWDQW YRODWLOLWLHV IRU OLQHDU SURGXFWLRQ
WHFKQRORJLHV DQG E\ FRQVWUXFWLRQ FDQQRW DOORZ DQ\ HQGRJHQRXV UROH WR VWRFNPDUNHW YRODWLOLW\

HPSLULFDO OLWHUDWXUH WKDW H[DPLQHV WKH HmHFWV RI OLVWLQJ VWRFNV RQ D PRUH YLVLEOH H[FKDQJH HJ
.DGOHF DQG 0F&RQQHOO  )RHUVWHU DQG .DURO\L 
0HWKRGRORJLFDOO\ RXU PRGHO EXLOGV RQ DQG FRPSOHPHQWV WKH ZRUN RI %DVDN DQG &XRFR
 ZKR VWXG\ UHVWULFWHG VWRFNPDUNHW SDUWLFLSDWLRQ LQ D SXUHH[FKDQJH HFRQRP\ ZLWK D
VLQJOH ULVN\ DVVHW 2XU DQDO\VLV LQFRUSRUDWHV VHYHUDO ULVN\ DVVHWV DQG ZKDW ZH EHOLHYH LV PRUH
UHDOLVWLF LQYHVWPHQW EHKDYLRU :LWK PXOWLSOH ULVN\ DVVHWV ZH GHULYH FURVVVHFWLRQDO LPSOLFDWLRQV
:LWK PRUH oH[LEOH FRQVWUDLQWV ZH DFFRPPRGDWH D YDULHW\ RI GHSDUWXUHV IURP WKH EHQFKPDUN
PRGHO DQG GHULYH QHZ UHVXOWV :H DOVR LOOXVWUDWH KRZ UHVWULFWHG SDUWLFLSDWLRQ SUHVHQWV D VSHFLDO
FDVH LQ RXU PRGHO
:H H[DPLQH WKH MRLQW LPSOLFDWLRQ RI RXU SUHPLVH DQG RXU PRGHO IRU WKH YDULDWLRQ LQ WKH FURVV
VHFWLRQ RI XQFRQGLWLRQDO H[SHFWHG UHWXUQV 7KLV FHQWUDO WKHPH RI HPSLULFDO nQDQFH LV D VXEMHFW
RI QXPHURXV VWXGLHV 7R IDFLOLWDWH FRPSDULVRQV ZLWK SULRU UHVHDUFK ZKLOH NHHSLQJ WKH HPSLULFDO
DQDO\VLV IRFXVHG ZH VXEMHFW WKH PRGHO WR SRUWIROLRV GHVLJQHG E\ )DPD DQG )UHQFK  DQG
VXEVHTXHQWO\ DQDO\]HG E\ -DJDQQDWKDQ DQG :DQJ  -: DPRQJ RWKHUV 6XUSULVLQJO\ WKLV
EURDG FURVVVHFWLRQ RI SRUWIROLRV KDV QRW EHHQ H[DPLQHG RXWVLGH WKH VRFDOOHG &$30 GHEDWH
&RQVLVWHQW ZLWK RXU SUHPLVH WKH UHWXUQ RQ WKH ,5+ LQGH[ LV PHDVXUHG E\ D UHWXUQ RQ D FRPEL
QDWLRQ RI WZR SUR[LHV 7KH nUVW SUR[\ LQ DGKHUHQFH ZLWK 0HUWRQ
V  DUJXPHQWV UHSUHVHQWV
ODUJH nUPV 7KH VHFRQG SUR[\ LQWHQGV WR FDSWXUH WKH UHWXUQ RQ WKH SRUWLRQ RI ZHDOWK LQYHVWHG LQ
SHQVLRQ IXQGV ZKLFK DFFRXQW IRU DQ LQFUHDVLQJ IUDFWLRQ RI 86 HTXLWLHV ^ PRUH WKDQ  DW WKH
HQG RI RXU VDPSOH SHULRG /DNRQLVKRN HW DO  &RQVHTXHQWO\ ZH LGHQWLI\ WKH VHFRQG SUR[\
ZLWK D SRUWIROLR WKDW LV ELDVHG WRZDUGV VWRFNV ZLWK JRRG SDVWUHWXUQ SHUIRUPDQFH ^ FRQVLVWHQW
ZLWK D FKDUDFWHUL]DWLRQ RI WKH SHQVLRQIXQG LQGXVWU\ E\ /DNRQLVKRN HW DO  :H DVVXPH
WKDW WKH WZR SUR[LHV VSDQ DQ\ DJJUHJDWH LQYHVWPHQW RI ,&, PDGH YLD PXWXDO IXQGV
7KH PDLQ HFRQRPHWULF DSSURDFK ZH XVH LV WKH WZRSDVV FURVVVHFWLRQDO UHJUHVVLRQ :H FRU
URERUDWH UHVXOWV XVLQJ ERWK 2/6 DQG */6 SURFHGXUHV ZLWK DQ HPSLULFDO GHVLJQ WKDW GUDZV IURP
6KDQNHQ  DQG -: ,Q DGGLWLRQ ZH WHVW RXU HFRQRPHWULF VSHFLnFDWLRQ XVLQJ WKH +DQVHQ
DQG -DJDQQDWKDQ  GLVWDQFH DQG DOVR XVH nQLWHVDPSOH OLNHOLKRRGUDWLR WHVWV WR H[DPLQH
WKH LPSOLFDWLRQV RI RXU IUDPHZRUN IRU WKH FRPSRVLWLRQ RI WKH XQFRQGLWLRQDOO\ WDQJHQW SRUWIROLR
:LWKLQ WKH FRQWH[W RI RXU HFRQRPHWULF VSHFLnFDWLRQ WKH nQGLQJV LQGLFDWH WKDW WKH &&$30
DXJPHQWHG E\ WKH ,5+ SHUIRUPV EHWWHU WKDQ RWKHU ZHOONQRZQ PRGHOV ,Q SDUWLFXODU RYHU WKH
SHULRG FRYHUHG E\ WKH )DPD DQG )UHQFK -: VDPSOH WKH GDWD IDLO WR UHMHFW WKH MRLQW
:RUNLQJ LQ D VWDWLF PRGHO ZLWK &$5$ SUHIHUHQFHV EXW ZLWK FRQVXPSWLRQ LQ WKH LQLWLDO DQG nQDO SHULRGV
%DVDN  KDV GHPRQVWUDWHG WKH QRQUREXVWQHVV RI PDQ\ UHVXOWV GHULYHG LQ WKH H[WDQW PHDQYDULDQFH OLWHUDWXUH
ZLWKRXW LQWHUWHPSRUDO FRQVXPSWLRQ 6WLOO KLV PRGHO DJUHHV ZLWK WKH FURVVVHFWLRQDO LPSOLFDWLRQV RI WKDW OLWHUDWXUH
&XRFR  SURYLGHV D JHQHUDO FKDUDFWHUL]DWLRQ RI ULVN SUHPLD XQGHU FRQVWUDLQWV LQ D FRQWLQXRXVWLPH HFRQRP\
KH DQDO\]HV D SDUWLDO HTXLOLEULXP DQG KDV QR LPSOLFDWLRQV IRU WKH LQWHUHVW UDWH 1HYHUWKHOHVV WKH PDSSLQJ RI
WKH FRQVWUDLQWV WKDW ZH H[DPLQH LQWR DQ H[SOLFLW WZREHWD &&$30 LV D QHZ UHVXOW

YDOLGLW\ RI RXU SUHPLVH DQG RXU PRGHO DQG ZH DUH DEOH WR H[SODLQ RYHU  RI WKH FURVVVHFWLRQDO
YDULDWLRQ LQ DYHUDJH UHDO PRQWKO\ DQG TXDUWHUO\ UHWXUQV
6HFWLRQ  GHVFULEHV WKH HFRQRP\ 6HFWLRQ  PDSV WKH *,5+ LQWR SRUWIROLR FRQVWUDLQWV DQG
VROYHV WKH LQGLYLGXDO
V RSWLPL]DWLRQ SUREOHP 6HFWLRQ  FKDUDFWHUL]HV WKH HTXLOLEULXP DQG SUR
YLGHV RXU PDLQ DVVHWSULFLQJ UHVXOWV 6HFWLRQ  OD\V RXW WKH HPSLULFDO GHVLJQ DQG UHSRUWV WKH
nQGLQJV 6HFWLRQ  FRQFOXGHV WKH SDSHU 7KH DSSHQGLFHV FRQWDLQ WKH SURRIV
 7KH (FRQRP\
:H FRQVLGHU D nQLWHKRUL]RQ > 7 @ HFRQRP\ $VLGH IURP LQFRUSRUDWLQJ FRQVWUDLQWV WKH VHWWLQJ
LV VWDQGDUG DQG JLYHQ RXU IRFXV LV RQ FKDUDFWHUL]DWLRQ ZH GR QRW VWDWH WKH UHTXLUHG UHJXODULW\
FRQGLWLRQV ZKLFK FDQ EH IRXQG IRU H[DPSOH LQ .DUDW]DV DQG 6KUHYH  8QFHUWDLQW\ LV
UHSUHVHQWHG E\ D nOWHUHG SUREDELOLW\ VSDFH l) ) 3  RQ ZKLFK LV GHnQHG D WZRGLPHQVLRQDO
%URZQLDQ PRWLRQ ZW  ZW ZW
! $ VWDWH RI WKH ZRUOG LV GHVFULEHG E\   l 7KH
nOWUDWLRQ )  I)WJ LV WKH DXJPHQWDWLRQ XQGHU 3 RI WKH nOWUDWLRQ JHQHUDWHG E\ Z )  )7 
$OO UDQGRP SURFHVVHV DUH DVVXPHG SURJUHVVLYHO\ PHDVXUDEOH ZLWK UHVSHFW WR ) $OO HTXDOLWLHV
DQG LQHTXDOLWLHV LQYROYLQJ UDQGRP YDULDEOHV DUH XQGHUVWRRG WR KROG 3 DOPRVW VXUHO\ 7KHUH LV
D VLQJOH SHULVKDEOH FRQVXPSWLRQ JRRG WKH QXPHUDLUH DQG & GHQRWHV WKH VHW RI QRQQHJDWLYH
FRQVXPSWLRQUDWH SURFHVVHV F
,QYHVWPHQW RSSRUWXQLWLHV DUH UHSUHVHQWHG E\ WKUHH VHFXULWLHV 7KH ?ERQG LV LQ ]HUR QHW
VXSSO\ DQG HDUQV LQVWDQWDQHRXV LQWHUHVW U RYHU > 7 @ 7KH ERQGSULFH SURFHVV % VDWLVnHV
G%W  %WUWGW 
:H QRUPDOL]H WKH LQLWLDO ERQG YDOXH WR XQLW\ ZLWKRXW ORVV RI JHQHUDOLW\ 7KH ?VWRFNV DUH HDFK
LQ D FRQVWDQW VXSSO\ RI RQH XQLW $ VWRFN LV D FODLP WR DQ H[RJHQRXV GLYLGHQG SDLG DW D VWULFWO\
SRVLWLYH UDWH ’HQRWH E\ 6M M    WKH H[GLYLGHQG VWRFNSULFH SURFHVV /HW pM GHQRWH WKH
GLYLGHQGUDWH SURFHVV FRUUHVSRQGLQJ WR 6M  7KH DJJUHJDWH GLYLGHQGUDWH SURFHVV p LV JLYHQ E\
GpW  GpW  GpW  xpWGW }pW
!GZW 
ZKHUH xp  xp  xp DQG }p  }p  }p DUH VHW H[RJHQRXVO\ :H DVVXPH WKDW LQ HTXLOLEULXP
6M IROORZV DQ ,WAR SURFHVV
G6MW  6MWxMWb pMWGW 6MW}MWGZW 
7KH LQWHUHVW UDWH SURFHVV U WKH GULIW FRHpFLHQWV x s x x! DQG WKH YRODWLOLW\ GLmXVLRQ
PDWUL[ } s I}MN M    N   J PD\ EH SDWKGHSHQGHQW DQG DUH WR EH GHWHUPLQHG HQGRJH
QRXVO\ LQ HTXLOLEULXP 7KH } PDWUL[ LV DVVXPHG WR KDYH IXOO UDQN

7KH HFRQRP\ LV SRSXODWHG E\ WZR W\SHV RI DJHQWV /HW mLW GHQRWH WKH DPRXQW WKDW DJHQW L
L    LQYHVWV DW WLPH W LQ WKH ERQG /HW tLW s tLW tLW! EH WKH DPRXQWV LQYHVWHG
LQ VWRFNV $JHQW  GRHV QRW IDFH FRQVWUDLQWV RQ t ZKHUHDV DJHQW  LV UHVWULFWHG LQ KLV FKRLFH
RI t DV VSHFLnHG LQ 6HFWLRQ  3UHIHUHQFHV RI DJHQW L DUH UHSUHVHQWHG E\ D WLPHDGGLWLYH YRQ
1HXPDQQ0RUJHQVWHUQ LQVWDQWDQHRXV XWLOLW\ IXQFWLRQ XLF \LHOGLQJ WKH H[SHFWHG XWLOLW\ IXQF





 ZKHUH | !  LV WKH UDWH RI VXEMHFWLYH WLPH SUHIHUHQFHV :H
DVVXPH WKDW XF  ORJ F X LV WKUHH WLPHV FRQWLQXRXVO\ GLmHUHQWLDEOH DQG X

 KDV D FRQWLQXRXV
DQG VWULFWO\ GHFUHDVLQJ LQYHUVH I WKDW PDSV  RQWR LWVHOI $JHQW  LV HQGRZHG RQO\ ZLWK
E !  XQLWV RI WKH ERQG $JHQW  LQLWLDOO\ RZQV ERWK VWRFNV DQG bE XQLWV RI WKH ERQG
$ WUDGLQJ VWUDWHJ\ mL tL LV VDLG WR VWULFWO\ nQDQFH D FRQVXPSWLRQ SODQ FL  & LI WKH








ZKHUH x s  ! $Q DUELWUDJH RSSRUWXQLW\ LV D QRQ]HUR F  & WKDW FDQ EH nQDQFHG ZLWK ]HUR
LQLWLDO ZHDOWK $ WUDGLQJ VWUDWHJ\ LV DGPLVVLEOH LI :LW w  D VXpFLHQW FRQGLWLRQ WR UXOH RXW
DUELWUDJH RSSRUWXQLWLHV 7KH VHW RI DGPLVVLEOH WUDGLQJ VWUDWHJLHV LV GHQRWHG E\ d
 7KH ,QGLYLGXDO 2SWLPL]DWLRQ 3UREOHP XQGHU WKH ,5+
:H GHSDUW IURP WKH VWDQGDUG VHWWLQJ E\ DFNQRZOHGJLQJ WKDW ZKHQ FKRRVLQJ WUDGLQJ VWUDWHJLHV
DJHQW  PD\ EH DmHFWHG E\ UHDOZRUOG IULFWLRQV QRW FDSWXUHG LQ WKH DERYH GHVFULSWLRQ RI WKH
HFRQRP\ 5DWKHU WKDQ PRGHO WKHVH IULFWLRQV H[SOLFLWO\ ZH WUHDW WKHP LQ D UHGXFHG IRUP XVLQJ
SRUWIROLR FRQVWUDLQWV
 7KH ,5+ DQG 3RUWIROLR &RQVWUDLQWV
&RQVLGHU WKH IROORZLQJ IDPLO\ RI VWRFKDVWLF FRQVWUDLQWV LPSRVHG RQ DJHQW 
$W   ImW  tW   tW   TW tW  W   > 7 @d lJ 
ZKHUH TW LV D VWRFKDVWLF SURFHVV ZKLFK FDQ GHSHQG RQ WKH G\QDPLFV RI DVVHW SULFHV $ UHoHFWV
RXU SUHPLVH WKDW GXH WR IULFWLRQV H[RJHQRXV WR WKH PRGHO DJHQW  UHVRUWV WR D WUDGLQJ VWUDWHJ\
WKDW LV VXERSWLPDO 6SHFLnFDOO\ LQIRUPDWLRQ FRVWV DUH DVVXPHG WR EH WKH SULPDU\ FDXVH IRU D
7KLV VLPSOLnHG HQGRZPHQW VWUXFWXUH LQVXUHV WKDW DW W   WKH VWRFN LQYHVWPHQW RI DJHQW  FRPSOLHV ZLWK DQ\
FRQVWUDLQW ZKLFK EHORQJV WR WKH IDPLO\ GHVFULEHG LQ 6HFWLRQ  )RU D JLYHQ PHPEHU RI WKDW IDPLO\ ZH FDQ VSHFLI\
D PRUH JHQHUDO HQGRZPHQW VWUXFWXUH DW WKH FRVW RI LQWURGXFLQJ DGGLWLRQDO QRWDWLRQ DQG H[FHSW IRU WKH 3,5+
FDVH DW WKH FRVW RI D IXUWKHU UHVWULFWLRQ RQ WKH HQGRJHQRXVO\GHWHUPLQHG YDOXHV RI 6 DQG 6 D UHVWULFWLRQ
WKDW PD\ LQWHUIHUH ZLWK WKH H[LVWHQFH RI HTXLOLEULXP $ GLmHUHQW HQGRZPHQW SURYLGHG LW DGPLWV DQ HTXLOLEULXP
ZLOO DmHFW WKH HTXLOLEULXP SDWK EXW ZLOO QRW DmHFW RXU HTXLOLEULXPFKDUDFWHUL]DWLRQ UHVXOWV LQ WKH VHTXHO

EHKDYLRU WKDW GHYLDWHV IURP RQH EDVHG VROHO\ RQ WKH IXQGDPHQWDOV RI 6HFWLRQ  7KLV IDPLO\ RI
FRQVWUDLQWV DOORZV XV WR PRGHO D YDULHW\ RI WUDGLQJ UXOHV 6SHFLDO FDVHV RI LQWHUHVW DUH DV IROORZV
D TW  xT IRU D FRQVWDQW xT xT   LV XQGHUVWRRG DV XQFRQVWUDLQHG LQYHVWPHQW LQ VWRFN 
DQG ]HUR LQYHVWPHQW LQ VWRFN  :H ZLOO HODERUDWH LQ WKH VHTXHO RQ WKH FDVH RI xT   LW PRGHOV
LQFRPSOHWH LQIRUPDWLRQ DERXW VWRFN  DV GLVFXVVHG E\ 0HUWRQ  ,Q SDUWLFXODU LW DSSOLHV
WR DQ HFRQRP\ ZLWK PXOWLSOH VWRFN H[FKDQJHV ZKHUH VRPH LQYHVWRUV ZLOO QRW WUDGH D VWRFN XQOHVV
LW LV OLVWHG RQ D YLVLEOH H[FKDQJH VXFK DV WKH 1<6( .DGOHF DQG 0F&RQQHOO  6LPLODUO\
LQYHVWRUV PD\ QRW KROG VKDUHV LQ VPDOO nUPV ZKLFK ODFN H[WHQVLYH PHGLD FRYHUDJH )DONHQVWHLQ
 :KHQ   xT   LW LV WKH FDVH RI D OHVV H[WUHPH SUHIHUHQFH WRZDUGV VWRFN  7KLV
DSSOLHV LQ FDVHV ZKHUH DJHQWV LQYHVW RU VKRUW PRUH LQ IDPLOLDU VWRFNV +XEHUPDQ  RU LQ
VWRFNV ZLWK ORQJHU OLVWLQJ KLVWRU\ %DUU\ DQG %URZQ  RU H[KLELW KRPHELDVHG SDWWHUQV LQ
DQ LQWHUQDWLRQDO RU D GRPHVWLF &RYDO DQG 0RVNRZLW]  FRQWH[W
E TW  
6W
6W
 PHDQV WKDW DJHQW  KROGV DQ HTXDO QXPEHU RI VKDUHV LQ HDFK DVVHW 6LQFH WKH
VXSSO\ RI HDFK VWRFN LV QRUPDOL]HG WR RQH DJHQWV WUDGH D IUDFWLRQ RI WKH PDUNHW SRUWIROLR +HQFH
RQHIXQG VHSDUDWLRQ KROGV ,I TW  xT(W DJHQW  LQFOXGHV VWRFN  LQ KLV SRUWIROLR RQO\ LI
KH OHDUQV DERXW WKH VWRFN RQ WKH RFFXUUHQFH RI VRPH )WPHDVXUDEOH HYHQW (W IRU H[DPSOH LI WKH
UDWH RI UHWXUQ RQ VWRFN  GXULQJ >W b cW W@ H[FHHGV VRPH EHQFKPDUN 2XU HPSLULFDO DQDO\VLV
IRFXVHV RQ D FRPELQDWLRQ RI WKH VWUDWHJLHV LQ D DQG E
F &RQVLGHU DQ H[RJHQRXV SURFHVV 9 ZKRVH G\QDPLFV DUH
G9 W  x9WGW YWGZW  YWGZW 
ZKHUH Y  Y

   7KH SURFHVV PD\ UHSUHVHQW D PDFURHFRQRPLF LQGLFDWRU RU DQ LQGH[ WKDW
VXPPDUL]HV LQIRUPDWLRQ VXFK DV DQDO\VWV
 IRUHFDVWV 6XSSRVH WKDW DJHQW  XVHV WKH LQQRYDWLRQV
LQ 9 WR IRUP D WUDGLQJ VWUDWHJ\ ,W LV HDV\ WR YHULI\ WKDW
TW  b}WYWb }WYW
}WYWb }WYW 
DOORZV WKH DJHQW WR FKRRVH D SRUWIROLR VR WKDW WKH FRUUHVSRQGLQJ ZHDOWK SURFHVV LV SHUIHFWO\
LQVWDQWDQHRXVO\ FRUUHODWHG ZLWK 9  2Q WKH RWKHU KDQG
TW  b}WYW  }WYW
}WYW  }WYW

DOORZV WKH DJHQW WR FKRRVH D SRUWIROLR WKDW LV LQVWDQWDQHRXVO\ XQFRUUHODWHG ZLWK 9  $ SDUWLFXODU
H[DPSOH RI 9 LV D SURFHVV WKDW PDLQWDLQV D SUHVSHFLnHG FRUUHODWLRQ ZLWK p |9p  x| $Q
WLFLSDWLQJ IXWXUH UHVXOWV ZKHQ 9 LQGHHG FRLQFLGHV ZLWK DJJUHJDWH GLYLGHQGV x|   WKHQ LQ
:H DEXVH QRWDWLRQ VOLJKWO\ E\ XVLQJ | ZLWKRXW VXEVFULSWV WR GHQRWH WKH DJHQWV
 LPSDWLHQFH IRU FRQVXPSWLRQ
DQG | ZLWK VXEVFULSWV WR GHQRWH LQVWDQWDQHRXV FRUUHODWLRQ FRQGLWLRQDO RQ )W

HTXLOLEULXP WKH HFRQRP\ LV HTXLYDOHQW WR DQ XQFRQVWUDLQHG HFRQRP\ LI  KROGV DQG LV HTXLY
DOHQW WR D UHVWULFWHG SDUWLFLSDWLRQ HFRQRP\ GHnQHG E\ t s  LI  KROGV ,Q $SSHQGL[ $
ZH SUHVHQW DQRWKHU H[DPSOH LQ WKH FRQWH[W RI ZKLFK ZH DOVR YHULI\ H[LVWHQFH RI HTXLOLEULXP
$JHQW  PD\ LPSOHPHQW D VWUDWHJ\ RQ KLV RZQ (TXLYDOHQWO\ KH PD\ LQYHVW LQ VWRFNV YLD D
?PDQDJHG IXQG &RQVLVWHQW ZLWK $ ZKHQ TW b D XQLW RI ZHDOWK LQYHVWHG LQ WKH IXQG LV




 ZKLFK DUH UHLQYHVWHG LQ VWRFN  DQG VWRFN 
UHVSHFWLYHO\ ,W LV FRQYHQLHQW WR LQWURGXFH D IXQG SULFHSURFHVV ZKRVH G\QDPLFV DUH JLYHQ E\
G) W  ) Wx)WGW ) W})WGZW 
ZKHUH
x)W  TW
!xW TW!x })W  TW
!}W TW!x
DQG TW  TW 
! 1RWH WKDW UDQN})W   EHFDXVH }W KDV IXOO UDQN $OVR ZLWKRXW
ORVV RI JHQHUDOLW\ VHW )    7KH ZHDOWKHYROXWLRQ HTXDWLRQ  IRU DJHQW  VXEMHFW WR WKH




 :Wb mWG) W
) W
b FWGW
ZKLFK LOOXVWUDWHV WKDW WKH FRQVWUDLQHG DJHQW DOORFDWHV ZHDOWK EHWZHHQ WKH ERQG DQG WKH IXQG DQG
HmHFWLYHO\ IDFHV DQ LQFRPSOHWH PDUNHW ) VXPPDUL]HV WKH LQYHVWPHQW RSSRUWXQLWLHV RI DJHQW 
LQ ULVN\ DVVHWV :H FDOO ) WKH ?,5+ LQGH[ 7KH ODWWHU LV DSSURSULDWH EHFDXVH DJHQW  PXVW
?UHFRJQL]H LH SRVVHVV LQIRUPDWLRQ DERXW WKH G\QDPLFV RI )  $V ORQJ DV KH UHFRJQL]HV )  KH
GRHV QRW KDYH WR UHFRJQL]H EH LQIRUPHG DERXW WKH G\QDPLFV RI LQGLYLGXDO VWRFNV )RU EUHYLW\
ZH UHIHU WR WKH FRQVWUDLQHG SRVLWLRQ RI DJHQW  LQ HTXLWLHV DV D SRVLWLRQ LQ WKH ,5+ LQGH[ 7KH
DPRXQW LQYHVWHG LQ WKH ,5+ LQGH[ ZLOO EH GHWHUPLQHG EDVHG RQ PD[LPL]LQJ H[SHFWHG XWLOLW\
7KH SURFHVV LQ  LV LQWURGXFHG IRU H[SRVLWLRQDO SXUSRVHV ,W LOOXVWUDWHV WKDW DOWKRXJK ZH VWXG\ PLFUREHKDYLRU
RI DJHQWV WKH ,5+ LQGH[ FDQ EH YLHZHG DORQJ WKH OLQHV RI 0HUWRQ  FKDSWHUV   DV D IXQG RmHUHG WR
LQYHVWRUV E\ DQ LQWHUPHGLDU\ 7KH FODVV RI LQYHVWRUV ZKR IDFH UHODWLYHO\ KLJK LQIRUPDWLRQ FRVWV ZLOO SUHIHU WR LQYHVW
DW OHDVW SDUW RI WKHLU IXQGV YLD WKH LQWHUPHGLDU\ URXWH 7KH IXQG
V PDQDJHPHQW VW\OH T ZLOO QRW EH RSWLPDO IRU
HDFK LQYHVWRU ZLWKLQ WKH FODVV EXW WKH HFRQRP\ RI LQIRUPDWLRQ DFKLHYHG E\ WKLV LQYHVWPHQW YHKLFOH SUHVXPDEO\
FRPSHQVDWHV LQYHVWRUV UHODWLYH WR WKH FRVWV RI LQYHVWLQJ GLUHFWO\ *URVVPDQ  1RWH WKDW LQ WKH VHTXHO UHVXOWV
DUH GHULYHG XVLQJ SURMHFWLRQV FRQVWUXFWHG IURP T!} DQG DOO JRHV WKURXJK ZLWK T  b 7KHQ ) LV LQWHUSUHWHG
DV D ]HURLQYHVWPHQW SRVLWLRQ ZLWK x) DQG }) UHGHnQHG QRW WR LQFOXGH WKH T
!x GHQRPLQDWRU DQG LQVWHDG RI
EHLQJ ORQJ VKRUW LQ WKH ,5+ LQGH[ DJHQW  WDNHV D SRVLWLYH QHJDWLYH H[SRVXUH WR LW LQ WKH DEVROXWH DPRXQW RI
MtM  MtM $ NH\ SRLQW WR HPSKDVL]H LV WKDW DOWKRXJK }) LV FRQVWUXFWHG IURP } WKH PRGHO YLD FRQVWUDLQWV
PLUURUV D ZRUOG ZKHUH OHDUQLQJ DERXW } LV ?WRR FRVWO\ IRU DJHQW  OHDGLQJ KLP WR OHDUQ RQO\ DERXW }) ^ IURP
REVHUYLQJ ) WKURXJK WKH TXDGUDWLF FRYDULDWLRQ RI ) ZLWK Z DQG Z RU IURP H[RJHQRXV VRXUFHV QRW H[SOLFLW
HOHPHQWV RI RXU PRGHO VXFK DV LQWHUPHGLDULHV WKDW KDYH FKHDS DFFHVV WR WKH SULPDU\ LQIRUPDWLRQ } $OWKRXJK
DFWXDO FRVWV DUH QRW LQFRUSRUDWHG GLUHFWO\ LQWR WKH PRGHO LW LV PRQLWRULQJ WKH YHFWRU }) UDWKHU WKDQ WKH PDWUL[ }
WKDW UHQGHUV WKH LQYHVWPHQWFRQVXPSWLRQ SUREOHP RI DJHQW  D UHODWLYHO\ ?ORZFRVW WDVN LQGHHG DV VKRZQ LQ
WKH VHTXHO LW LV }) DQG QRW } ZKLFK LV XVHG WR FRQVWUXFW WKH RSWLPDO SROLFLHV RI DJHQW  0RUHRYHU RXU PRGHO
LV HDVLO\ JHQHUDOL]HG WR 1 VRXUFHV RI XQFHUWDLQW\ ZLWK .  1 VWUDWHJLHV ?IXQGV?LQYHVWPHQW VW\OHV DQG WKHQ
WKH LQIRUPDWLRQDO EXUGHQ RQ DJHQW  LQ WHUPV RI PRQLWRUHG SURFHVVHV LV RQO\ RI 2. d1 LQVWHDG RI 21

 &RQVXPSWLRQ DQG 3RUWIROLR &KRLFH
:H FKDUDFWHUL]H WKH RSWLPDO FRQVXPSWLRQ RI DJHQW  XVLQJ WKH GXDOLW\ DSSURDFK RI &YLWDQLuF DQG
.DUDW]DV  DV LI KH KDG IDFHG D XQLTXH VWDWHSULFH GHQVLW\ 63’ SURFHVV RI D nFWLWLRXV
XQFRQVWUDLQHG HFRQRP\ (TXLSSHG ZLWK WKLV 63’ ZKLFK DFFRXQWV IRU WKH FRQVWUDLQWV IDFHG E\
WKH DJHQW ZH FDQ SURFHHG WR GHULYH RWKHU TXDQWLWLHV DQDORJRXVO\ WR WKH FRPSOHWHPDUNHWV FDVH
3URSRVLWLRQ  7KH RSWLPDO FRQVXPSWLRQ SROLF\ RI DJHQW  ZLWK m t  $ VDWLVnHV
FeW  H
b|W {W 
ZKHUH   b Hb|7  |E LV WKH /DJUDQJH PXOWLSOLHU DVVRFLDWHG ZLWK WKH VWDWLF EXGJHW FRQVWUDLQW





















ZLWK WKH UHODWLYH ULVN SURFHVV H[SUHVVHG E\
W  h)WW 
ZKHUH W  }WbxW b UWx DQG h)W  })W!})W})W!b})W DUH WKH UHODWLYH
ULVN SURFHVV IDFHG E\ DJHQW  DQG WKH SURMHFWLRQ PDWUL[ RQ 6SDQ}) UHVSHFWLYHO\
:KHQ DJHQW  IROORZV KLV RSWLPDO SROLF\ ZH LQWHUSUHW {W  LQ  DV KLV $UURZ’HEUHX
SULFH SHU XQLW RI SUREDELOLW\ 3  RI RQH XQLW RI FRQVXPSWLRQ JRRG DW VWDWH  DQG WLPH W (TXD
WLRQ  LV WKH XVXDO UHVXOW WKDW Hb|WXLF
e
L W  L{LW ZKLFK KROGV IRU L    $W WKH RSWLPXP
WKH PDUJLQDO EHQHnW IURP DQ DGGLWLRQDO XQLW RI FRQVXPSWLRQ DW VWDWH  DQG WLPH W LV SURSRU
WLRQDO WR WKH FRVW RI WKDW XQLW 7KH FRVW VWUXFWXUH IDFHG E\ DJHQW  DFFRXQWV IRU WKH QDWXUH
RI WKH DOORZHG WUDGLQJ VWUDWHJ\ DV VSHFLnHG LQ  7KH UHODWLYH ULVN SURFHVV XVHG IRU {W LV
D SURMHFWLRQ RI WKH UHODWLYH ULVN SURFHVV IDFHG E\ WKH XQFRQVWUDLQHG DJHQW W s W RQ D
UHVWULFWHG LQYHVWPHQW RSSRUWXQLW\ VHW VXPPDUL]HG E\ })W
1RWH WKDW {W FDQ LQGHHG EH YLHZHG DV WKH XQLTXH 63’ SURFHVV LQ D nFWLWLRXV XQFRQVWUDLQHG
HFRQRP\ ZKHUH WKH GULIW RI ULVN\ DVVHWV LV JLYHQ E\ x y 7KH ?VKDGRZ SURFHVV y LV VHW WR
yW  b}Wg)WW 
ZKHUH
g)W  , b h)W
LV WKH SURMHFWLRQPDWUL[ SURFHVV RQ WKH VSDFH RUWKRJRQDO WR 6SDQ}) DQG , LV WKH LGHQWLW\
PDWUL[ 2SWLPDO SROLFLHV RI DQ DJHQW ZLWK 8 E LQ WKH nFWLWLRXV XQFRQVWUDLQHG HFRQRP\ ZLWK

SULFH FRHpFLHQWV U x y } FRLQFLGH ZLWK RSWLPDO SROLFLHV RI RXU FRQVWUDLQHG DJHQW 6WDQGDUG
DUJXPHQWV DORQJ ZLWK  WKHQ LPSO\ WKDW WKH VWRFN LQYHVWPHQW : b me LV
x!teW  x
!}W}W!bxW  yWb UWx:W  x)Wb UWMM})WMM :W 











 &KDUDFWHUL]DWLRQ RI (TXLOLEULXP XQGHU WKH ,5+
7KLV VHFWLRQ SURYLGHV RXU PDLQ UHVXOWV ZKLFK LQFOXGH FKDUDFWHUL]DWLRQ RI ULVN SUHPLD LQWHUHVW
UDWHV DQG FRQVXPSWLRQ SROLFLHV 8QGHU WKH ,5+ WKH HFRQRP\ LV PLOGO\ UHVWULFWHG RQO\ D
VXEVHW RI DJHQWV IDFHV FRQVWUDLQWV KHQFH ZH GHQRWH LW (05 DQG LGHQWLI\ LW E\ LWV SULPLWLYHV
(05 s Il) ) 3  E p p Xc ORJc$J 6HFWLRQ  IRFXVHV RQ WKH HFRQRP\ (05 LQ LWV
JHQHUDO IRUPXODWLRQ ZKLFK FRUUHVSRQGV WR WKH *,5+ 6HFWLRQ  HODERUDWHV RQ WKH FDVH ZKHUH
TW s  WKH 3,5+ WKHUHE\ DOORZLQJ XV WR FRQWUDVW RXU PRGHO ZLWK WKH VWDWLF OLWHUDWXUH
,Q DGGLWLRQ UHVXOWV IRU (05 DUH FRPSDUHG WR D EHQFKPDUN FRPSOHWHPDUNHWV XQFRQVWUDLQHG
HFRQRP\ (8 s Il) ) 3  E p p Xc ORJcJ
’HnQLWLRQ  $ FRPSHWLWLYH UDWLRQDO H[SHFWDWLRQV HTXLOLEULXP IRU WKH HFRQRP\ (05 LV D SULFH
V\VWHP U x } DQG D VHW IFeL  meL  teL JL  VXFK WKDW
L FeL  DUJPD[F&L8LF L    ZKHUH
& s IF  &  F LV nQDQFHG E\ m t  d ZLWK m  t!x  6  6b EJ
& s IF  &  F LV nQDQFHG E\ m t  d ZLWK m  t!x  E DQG mW tW  $WJ
LL 7KH FRQVXPSWLRQJRRG PDUNHW DQG WKH VHFXULWLHV PDUNHWV FOHDU
FeW  F
e








MW  6MW M   
,Q (05 DV LQ (8  LW LV FRQYHQLHQW WR FKDUDFWHUL]H HTXLOLEULXP TXDQWLWLHV XVLQJ D FRQVWUXFWLRQ
RI D UHSUHVHQWDWLYH DJHQW /HW XF w s PD[FF F XF  wXF IRU VRPH w !  ,Q (8  D
UHSUHVHQWDWLYH DJHQW
V XWLOLW\ XpW w LV D OLQHDU FRPELQDWLRQ RI LQGLYLGXDO XWLOLWLHV VHH HJ
’XpH DQG =DPH  .DUDW]DV HW DO  ,Q (05 EHFDXVH DJHQWV XVH GLmHUHQW 63’V
WR SULFH FRQVXPSWLRQ WKH UHSUHVHQWDWLYH DJHQW LV FKDUDFWHUL]HG E\ D VWDWHGHSHQGHQW XWLOLW\
XpW wW ZLWK D VWRFKDVWLF ZHLJKWLQJ SURFHVV DV LQ HJ &XRFR DQG +H  %DVDN DQG
&XRFR  7KH DEVROXWH ULVN DYHUVLRQ DQG DEVROXWH SUXGHQFH DV LQ .LPEDOO  RI

















 $W  bXFFpW wW
XFpW wW
 3 W  bXFFFpW wW
XFFpW wW

,Q WKH nFWLWLRXV HFRQRP\ WKH SUHVHQFH RI WKH FRQVWUDLQWV LQ $ LV PDSSHG LQWR D PRGLnHG GULIW EXW GRHV QRW
DmHFW WKH LQWHUHVW UDWH 7KLV LV VR EHFDXVH QR UHVWULFWLRQV DUH LPSRVHG RQ m

 7KH *HQHUDOL]HG ,QYHVWRU 5HFRJQLWLRQ +\SRWKHVLV
:H DVVXPH WKDW DQ HTXLOLEULXP H[LVWV DQG SURYLGH LWV FKDUDFWHUL]DWLRQ
7KHRUHP  :KHQ (05 LV LQ DQ HTXLOLEULXP WKHQ WKH ZHLJKWLQJ SURFHVV wW  XFeWFeW
LV D VWULFWO\ SRVLWLYH VROXWLRQ WR WKH VWRFKDVWLF GLmHUHQWLDO HTXDWLRQ 6’(
GwW  bwW$W}pW!g)WGZW 
DQG w LV WKH XQLTXH VWULFWO\ SRVLWLYH VROXWLRQ WR
E  b Hb|7 |bwXFp wb 
7KH LQWHUHVW UDWH DQG ULVN SUHPLD DUH
UW  |$WxpWb 

$W3 WMM}pWMM b 

$W3Wb 3 WMMg)W}pWMM 
xWb UWx  $W}W}pW  $Wb$W}Wg)W}pW 
2SWLPDO FRQVXPSWLRQ SROLFLHV DUH FeW  IXFpW wW F
e
W  wW XFpW wW
ZLWK
GFeL W  xFeL WGW }F
e
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7KH UHODWLYH ULVN SURFHVVHV IDFHG E\ WKH DJHQWV DUH
W  $W}pW  $Wb$Wg)W}pW W  $W}pWb$Wg)W}pW 
7KH UHVXOWV LQ ^ DUH EHWWHU XQGHUVWRRG LQ OLJKW RI WKH IROORZLQJ FRUROODU\

&RUROODU\ 
D :KHQ WKH SRUWIROLR RI DJHQW  LV SHUIHFWO\ FRUUHODWHG ZLWK pW DQG E  pb Hb|7  | WKHQ
wW  w DQG WKHUH H[LVWV D XQLTXH HTXLOLEULXP IRU (05 ZKLFK FRLQFLGHV ZLWK WKDW LQ (8  ZLWK
DOO HTXLOLEULXP TXDQWLWLHV REWDLQHG E\ VXEVWLWXWLQJ g)W}pW   LQ 7KHRUHP  ,Q SDUWLFXODU
xWb UWx  $W}W}pW
E :KHQ WKH SRUWIROLR RI DJHQW  LV XQFRUUHODWHG ZLWK pW E  pb Hb|7  | DQG WKHUH
H[LVWV D XQLTXH VWULFWO\ SRVLWLYH VROXWLRQ wW WR WKH 6’( GwW  bwW$W}pW!GZW WKHQ
WKHUH H[LVWV D XQLTXH HTXLOLEULXP IRU (05 ZKLFK FRLQFLGHV ZLWK WKDW LQ D UHVWULFWHGSDUWLFLSDWLRQ
HFRQRP\ teW   ZLWK DOO HTXLOLEULXP TXDQWLWLHV REWDLQHG E\ VXEVWLWXWLQJ g)W}pW  }pW
LQ 7KHRUHP  ,Q SDUWLFXODU xWb UWx  $W}W}pW
F :KHQ (05 LV LQ DQ HTXLOLEULXP WKH ULVN SUHPLXP RI VWRFN M LV JLYHQ E\
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ZKHUH






G 7KH ULVN SUHPLXP RI WKH ,5+ LQGH[ LV JLYHQ E\ x)Wb UW  $W})W}pW DQG WKH ULVN
SUHPLXP RI pe LV JLYHQ E\ xpeWbUW  $W}peW}pW>b|)pW$W $W@ ZKHUH pe
LV D VWRFNRQO\ SRUWIROLR SHUIHFWO\ FRUUHODWHG ZLWK p 7KH ULVN SUHPLXP LQ  LV HTXLYDOHQWO\
JLYHQ E\ xMW b UW  EMpeWxpeW b UW  EM)Wx)W b UW ZKHUH EMpe DQG EM) DUH WKH
PXOWLSOHUHJUHVVLRQ FRHpFLHQWV
&RUROODU\ D VKRZV KRZ WKH IDPLOLDU FKDUDFWHUL]DWLRQ UHVXOWV IRU WKH XQFRQVWUDLQHG EHQFKPDUN
HFRQRP\ (8 DUH REWDLQHG LQ RXU VHWWLQJ &RUROODU\ E DVVHUWV WKDW WKH HFRQRP\ DQDO\]HG E\
%DVDN DQG &XRFR  FDQ DOVR DULVH DV D VSHFLDO FDVH LQ RXU PRGHO DQG DOWKRXJK WKHLU PRGHO
ZDV IRUPXODWHG ZLWK D VLQJOH VWRFN ZH VHH WKDW WKHLU FKDUDFWHUL]DWLRQ UHVXOWV DUH UHDGLO\ H[WHQGHG
WR WKH FDVH RI PXOWLSOH ULVN\ DVVHWV
&RPSDULQJ WKH UHVXOWV LQ (05 DQG (8  QRWH WKDW LQ (05 DV LQ (8  DJHQWV DGMXVW WKHLU
PDUJLQDO UDWH RI VXEVWLWXWLRQ 056 IRU FRQVXPSWLRQ DW GLmHUHQW VWDWHV DQG LQ GLmHUHQW WLPHV WR
HTXDO WKH UHODWLYH SULFHV RI FRQVXPSWLRQ DV ZH VDZ LQ 6HFWLRQ  6LQFH DJHQWV IDFH GLmHUHQW
QRQQHJDWLYHO\ FRUUHODWHG 63’ SURFHVVHV WKH 056 RI DJHQW  EHWZHHQ DQ\ WZR SRLQWV LQ
ld > 7 @ LV GLmHUHQW IURP WKH 056 RI DJHQW  7KH WZR DJHQWV ZLOO QRW FKRRVH FRQVXPSWLRQ LQ
WKH VDPH IDVKLRQ +HQFH XQOLNH LQ (8  WKH RSWLPDO FRQVXPSWLRQ SROLFLHV LQ  DUH QRW SHUIHFWO\
FRUUHODWHG ZLWK DJJUHJDWH FRQVXPSWLRQ EXW UDWKHU PDLQWDLQ D QRQQHJDWLYH FRUUHODWLRQ
7KH LQWHUHVW UDWH KDV D QHZ IRXUWK WHUP LQ  FRPSDUHG WR LWV H[SUHVVLRQ LQ (8  7R XQGHU
VWDQG WKLV WHUP VXSSRVH WKDW DJHQW  KDV D GHFUHDVLQJ DEVROXWH ULVN DYHUVLRQ VR WKDW 3 ! 

DQG LV WKH PRUH SUXGHQW DJHQW VR WKDW 3 ! 3  7KHQ FRPSDUHG WR (8  DJHQW  PXVW EH
IXUWKHU GHWHUUHG IURP LQYHVWLQJ LQ WKH ERQG DQG HQFRXUDJHG WR ERUURZ WR IXOnOO KLV GRPLQDQW
UROH LQ FOHDULQJ WKH VWRFN PDUNHW 7KHUHIRUH WKH QHZ WHUP DFWV WR ORZHU WKH LQWHUHVW UDWH VR WKDW
LQ HTXLOLEULXP LW ZLOO FRXQWHUHmHFW WKH SUHFDXWLRQDU\ VDYLQJV PRWLYH RI DJHQW  7KH VSDQQLQJ
FKDUDFWHULVWLFV RI ) GHWHUPLQH WKH UROH RI DJHQW  LQ FOHDULQJ WKH VWRFN PDUNHW DQG KHQFH WKH
H[WHQW WR ZKLFK KLV SUXGHQFH DmHFWV U YLD WKH QHZ WHUP
7KH DGGLWLRQDO VWDWH YDULDEOH LQ (05 FRPSDUHG WR (8  LV wW DQG WKLV LV WUDQVODWHG LQWR D
?WZREHWD &&$30 LQ  $W DQ\ LQVWDQW WKH H[FHVV H[SHFWHG UHWXUQ RQ DVVHWV LV D OLQHDU
IXQFWLRQ RI WKHLU FRYDULDQFH ZLWK WKH WZR VWDWH YDULDEOHV p w ,Q WXUQ WKH LQVWDQWDQHRXV
FRYDULDQFH RI wW ZLWK pW LV bwW$WMMg)W}pWMM +HQFH wW WHQGV WR LQFUHDVH GXULQJ
WLPHV RI UHFHVVLRQ DQG WR GHFUHDVH GXULQJ WLPHV RI H[SDQVLRQ $OWKRXJK wW LQ JHQHUDO FDQQRW EH
REVHUYHG E\ DQ HFRQRPHWULFLDQ WKH FURVVVHFWLRQDO LPSOLFDWLRQV RI HTXDWLRQ  DUH QHYHUWKHOHVV
IRUPXODWHG XVLQJ TXDQWLWLHV ZLWK DFFHSWDEOH HPSLULFDO FRXQWHUSDUWV &RUROODU\ F FODULnHV WKH
ULVNUHWXUQ WUDGHRm XQGHU WKH ,5+ E\ UHZULWLQJ WKH ULVN SUHPLD LQ  XVLQJ D FRQYHQWLRQDO
QRWDWLRQ RI LQVWDQWDQHRXV FRQGLWLRQDO FRYDULDQFHV 7KH PRGHO SUHGLFWV WKDW WKH FURVVVHFWLRQ RI
LQVWDQWDQHRXV H[SHFWHG UHWXUQV FRQGLWLRQDO RQ )W LV SURSRUWLRQDO WR LQVWDQWDQHRXV FRQGLWLRQDO
FRYDULDQFHV EHWZHHQ WKH UDWH RI UHWXUQ RQ DVVHW M DQG WZR HFRQRPLF YDULDEOHV 7KH nUVW YDULDEOH
LV WKH FRQVXPSWLRQ JURZWK DV LQ WKH &&$30 RI %UHHGHQ  7KH VHFRQG YDULDEOH LV WKH UDWH
RI UHWXUQ RQ WKH ,5+ LQGH[ )RU RXU IRUPXODWLRQ RI WKH ,5+ LH ZKHQ TW LV VHW WR PLUURU RXU
K\SRWKHVLV DERXW WKH LPSDFW RI LQIRUPDWLRQ FRVWV WKH GLVFUHWHWLPH DQDORJ RI WKH ODWWHU UHWXUQ
FDQ EH FRQVWUXFWHG XVLQJ GDWD RQ DVVHW UHWXUQV LQ WKH HFRQRP\
7R XQGHUVWDQG WKH LQWXLWLRQ IRU WKH FURVVVHFWLRQDO GLmHUHQFHV EHWZHHQ VHFXULWLHV FRQVLGHU
DQ H[DPSOH ZLWK |
)p w  ZKHUH VWRFNV KDYH HTXDO FRQVXPSWLRQ EHWDV EXW }}) ! }}) ! 
)LUVW ZKHQ |
)p   DJHQW  EHKDYHV DV KH ZRXOG KDYH RSWLPDOO\ EHKDYHG LQ (8  DQG KHQFH (05
FRLQFLGHV ZLWK WKH EHQFKPDUN FDVH LQ SDUWLFXODU  UHGXFHV WR $}M}p DV LQ &RUROODU\ D
6HFRQG ZKHQ DJHQW  KROGV WKH HQWLUH VWRFN VXSSO\ |
)p   RQO\ WKH nUVW WHUP LQ  UHPDLQV
DV LV WKH FDVH LQ &RUROODU\ E EHFDXVH DJHQW  GRHV QRW VKDUH VWRFNPDUNHW ULVNV ZLWK DJHQW 
7KLUG ZLWK   |
)p   LI DJHQW  EHFRPHV YHU\ ULVN DYHUVH $  GXH WR VKULQNLQJ ZHDOWK
WKH nUVW WHUP DJDLQ GRPLQDWHV ZLWK $  $ DQG WKHUH DUH QR FURVVVHFWLRQDO GLmHUHQFHV
DJHQW  HmHFWLYHO\ EHFRPHV WKH UHSUHVHQWDWLYH DJHQW LQ D FRPSOHWH PDUNHW EHFDXVH DJHQW  LV
D QHJOLJLEOH SDUWLFLSDQW LQ WKH HFRQRP\ DJHQW  LV DQ LQVLJQLnFDQW SOD\HU LQ WKH VWRFN PDUNHW
GXH WR KLJK ULVN DYHUVLRQ DQG ORZ : LPSOLHV KH LV DOVR LQVLJQLnFDQW LQ WKH PRQH\ PDUNHW
)LQDOO\ D GLmHUHQW SLFWXUH DULVHV ZKHQ $ LV nQLWH $V QRWHG WKH nUVW WHUP LQ  $}M}p LV
WKH FRUUHFW SUHPLXP ZKHQ DJHQW  DORQH EHDUV WKH VWRFNPDUNHW ULVNV 7KLV SUHPLXP PXVW EH
DGMXVWHG EHFDXVH WKHUH LV DJHQW  WR VKDUH ULVNV ZLWK $   DQG WKHUH DUH LQGHHG ULVNV WR
VKDUH |
)p !  7KH PDJQLWXGH RI WKH DGMXVWPHQW GHSHQGV RQ $
$
$
 ZKLFK FDSWXUHV WKH DELOLW\

RI DJHQW  WR VKDUH ULVNV ZKLOH |
)p FDSWXUHV WKH LQFHQWLYHV DJHQW  KDV WR VKDUH ULVNV MM}pMM MM})MM
DFWV DV D VFDOH IDFWRU WR QRUPDOL]H WKH DVVHWVSHFLnF FRUUHFWLRQ }M}) 7R VHH WKH GLUHFWLRQ RI WKH
FRUUHFWLRQ LQ WKH FRQWH[W RI WKLV H[DPSOH QRWH IURP  DQG |
)p !  WKDW F
e
 LV SRVLWLYHO\ LQ
IDFW SHUIHFWO\ FRUUHODWHG ZLWK WKH ,5+ LQGH[ DQG $JHQW  PXVW WKHQ EH ORQJ LQ WKH ,5+ LQGH[
WR nQDQFH KLV FRQVXPSWLRQ SROLF\ $JHQW  HmHFWLYHO\ KROGV WKH HQWLUH VWRFN VXSSO\ DQG WDNHV
D VKRUW SRVLWLRQ LQ WKH ,5+ LQGH[ )DYRUDEOH UHDOL]DWLRQV RI p WHQG WR FRLQFLGH ZLWK IDYRUDEOH
UHDOL]DWLRQV RI )  ZKLFK LV XQGHVLUDEOH IRU DJHQW  ,W LV VWRFN  WKDW RmHUV KLP EHWWHU LQVXUDQFH
DJDLQVW DQ XQIDYRUDEOH UHDOL]DWLRQ RI WKH VKRUW SRVLWLRQ %HFDXVH RI LWV KHGJLQJ YDOXH VWRFN 
EHFRPHV PRUH GHVLUDEOH WKDQ VWRFN  DQG LV UHTXLUHG WR RmHU D UHODWLYHO\ ORZHU ULVN SUHPLXP
&RUROODU\ G SURYLGHV WKH ULVN SUHPLXP IRU WZR SRUWIROLRV pe )  DQG XVHV WKHVH WR H[SUHVV
ULVN SUHPLD RI LQGLYLGXDO VWRFNV 7KH VSHFLDO VWUXFWXUH RI WKH WZR SRUWIROLRV \LHOGV VRPHZKDW
VLPSOLnHG IRUPXODWLRQV IRU WKHLU ULVN SUHPLD 7KH SUHPLXP RI WKH ,5+ LQGH[ DJUHHV ZLWK LWV
H[SUHVVLRQ LQ (8 EHFDXVH WKLV SRUWIROLR LV WKH RQO\ RQH DFFHVVLEOH WR ERWK DJHQWV DQG KHQFH LV
SULFHG WKURXJK WKH ULVN DYHUVLRQ RI WKH UHSUHVHQWDWLYH DJHQW DORQH 7KLV ZLOO QRW KROG IRU DQ\
RWKHU SRUWIROLR )RU H[DPSOH ZKHQ })}p  }pe}p !  WKHQ p
e FRPPDQGV D KLJKHU ULVN SUHPLXP
WKDQ ) EHFDXVH XQOLNH ZLWK )  DJHQW  FDQQRW VKDUH ZLWK DJHQW  WKH ULVNV DVVRFLDWHG ZLWK pe
 7KH 3XUH ,QYHVWRU 5HFRJQLWLRQ +\SRWKHVLV
7KH 3,5+ LQ LWV VWDWLF IRUP KDV DWWUDFWHG FRQVLGHUDEOH LQWHUHVW LQ WKH OLWHUDWXUH 7R JDLQ PRUH
LQVLJKW DERXW WKH 3,5+ LQ D G\QDPLF ZRUOG OHW VWRFN  UHSUHVHQW WKH YLVLEOH DVVHW DQG VWRFN 
UHSUHVHQW WKH DVVHW QRW UHFRJQL]HG E\ DJHQW 
3URSRVLWLRQ  :KHQ (05 LV LQ DQ HTXLOLEULXP ZLWK TW s  WKHQ
D 7KH LQWHUHVW UDWH DQG ULVN SUHPLD DUH JLYHQ E\
UW  |$WxpWb $W3 WMM}pWMM b $W3Wb 3 Wb |pWMM}pWMM
xWb UW  $W}W}pW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 5W  $WF
e
W 5W  $WpW
E :KHQ Xc  ORJc DQG WKH DJJUHJDWH HQGRZPHQW IROORZV D JHRPHWULF %URZQLDQ PRWLRQ
GpW  pWxpGW pW}
!
p GZW ZKHUH xp DQG }p  }p }p
! DUH FRQVWDQW WKHQ
L 7KH UHODWLYH ULVN SURFHVVHV DUH W  }p  wWgW}p DQG W  }p bgW}p
,Q (05 DJHQW  DJHQW  IDFHV VWDWH SULFHV ZLWK KLJKHU ORZHU YRODWLOLW\ FRPSDUHG WR (8 

LL 7KH RSWLPDO FRQVXPSWLRQ SROLFLHV DUH FeL W  pW:LW : W L   
DQG VDWLVI\ GFeL W  F
e






W  xp    wWwWb |pWMM}pMM }Fe

 }p  wWgW}p
xFe

W  xp b   wWb |pWMM}pMM }Fe

 }p bgW}p
7KH H[SHFWHG FRQVXPSWLRQJURZWK UDWH RI DJHQW  DQG WKH YRODWLOLW\ RI KLV FRQVXPSWLRQJURZWK
UDWH DUH KLJKHU LQ (05 FRPSDUHG WR (8  ZKLOH WKRVH RI DJHQW  DUH ORZHU
LLL 7KH ZHOIDUH RI DJHQW  LQ (05 8Fe LV KLJKHU WKDQ LQ (8  ZKHUHDV 8Fe LV ORZHU
LY 7KH LQWHUHVW UDWH LV UW  | xp b MM}pMM b :W:Wb |pWMM}pMM
DQG LV ORZHU WKDQ LQ (8  )RU D JLYHQ GLVWULEXWLRQ RI ZHDOWK UW LV LQFUHDVLQJ LQ |pW
Y 7KH ULVN SUHPLD LQ (05 DUH xWb UW  }W}p  :W:W
6W
: Wb |WMM}WMM
xWb UW  }W}p )RU D JLYHQ }W WKH ULVN SUHPLXP RI VWRFN  LV KLJKHU WKDQ LQ (8 
3URSRVLWLRQ D VWDWHV WKDW ZKHQ 3W ! 3 W WKHQ UW KDV D SDUDEROLF GHSHQGHQFH
RQ |pW ZLWK WKH PLQLPXP DW |pW   &OHDUO\ XQGHU WKH 3,5+ oXFWXDWLRQV LQ UW DUH
H[SOLFLWO\ UHODWHG WR oXFWXDWLRQV LQ }W DOO HOVH EHLQJ HTXDO 7KLV OLQN EHWZHHQ WKH YRODWLOLW\
RI WKH YLVLEOH SRUWLRQ RI WKH PDUNHW DQG WKH LQWHUHVW UDWH LV D QRYHOW\ RI RXU PRGHO
7KH ULVN SUHPLD GLmHU DFURVV VHFXULWLHV GHSHQGLQJ RQ WKHLU YLVLELOLW\ HJ H[FKDQJHOLVWLQJ
VWDWXV 7KH VHFRQG DQG WKLUG WHUPV RQ WKH ULJKWKDQG VLGH RI  VWDWH WZR UHDVRQV IRU ZK\
WKH ULVN SUHPLXP RI VWRFN  LV PRGLnHG UHODWLYH WR LWV H[SUHVVLRQ LQ (8  )LUVW WKHUH LV D FKDQJH
LQ GLYHUVLnFDWLRQ RSSRUWXQLWLHV EHFDXVH WKHUH LV DQ DGMXVWPHQW RI SRUWIROLRV WR WKH FRQVWUDLQW
LWVHOI 6HFRQG WKHUH LV D FKDQJH LQ WKH DELOLW\ RI DJHQW  WR KHGJH DJDLQVW VKLIWV LQ WKH LQYHVWPHQW
RSSRUWXQLWLHV %HFDXVH WKH VHFRQG WHUP LQ  FRPSHQVDWHV DJHQW  IRU EHDULQJ DOO WKH ULVN RI
VWRFN  LW LV SRVLWLYH DQG LV VLPLODU WR WKH FRPSHQVDWLRQ IRU ORVW ULVNVKDULQJ RSSRUWXQLWLHV
SUHGLFWHG E\ VWDWLF PRGHOV (UUXQ]D DQG /RVT  0HUWRQ  %DVDN  &RQWUDU\
WR 0HUWRQ
V PHDVXUH RI LQYHVWRU EDVH RXU PRGHO LGHQWLnHV WKH SURSRUWLRQDOLW\ IDFWRU i ZLWK WKH
UDWLR RI FRQVXPSWLRQ VWUHDPV QRUPDOL]HG E\ UHODWLYH ULVN DYHUVLRQV 7KH WKLUG WHUP LQ  DULVHV
EHFDXVH ZKHQ VPRRWKLQJ FRQVXPSWLRQ DJHQW  RZQV WKH HQWLUH VXSSO\ RI VWRFN  ,I VWRFN 
DQG VWRFN  DUH YHU\ FORVH VXEVWLWXWHV |   WKH VHFRQG DQG WKLUG WHUPV DUH LQVLJQLnFDQW
,I WKH G\QDPLFV RI DJJUHJDWH ZHDOWK FRLQFLGH ZLWK WKH G\QDPLFV RI DJJUHJDWH FRQVXPSWLRQ HJ
LI ERWK DJHQWV DUH P\RSLF DQG GR QRW KHGJH LQWHUWHPSRUDOO\ WKHQ WKH WKLUG WHUP YDQLVKHV ,Q
JHQHUDO KRZHYHU WKH VXP RI WKH VHFRQG DQG WKLUG WHUPV LQ  QHHG QRW EH SRVLWLYH EHFDXVH
IXOO RZQHUVKLS RI VWRFN  PD\ EH D GHVLUDEOH VWUDWHJ\ LI WKH YDOXH RI VWRFN  DV DQ LQWHUWHPSRUDO
KHGJLQJ LQVWUXPHQW RXWZHLJKV WKH FRVW RI RZQLQJ LWV HQWLUH VXSSO\ ,W LV HDV\ WR YHULI\ WKDW LI
IRU H[DPSOH }}p  }}p !  WKHQ x  x KROGV LI DQG RQO\ LI MM}MM| ! MM}MM 7KHUHIRUH
FRQWUDU\ WR PHDQYDULDQFH UHVXOWV D OHVV YLVLEOH VWRFN ZLWK D KLJKHU YRODWLOLW\ PD\ QHYHUWKHOHVV
EH UHTXLUHG WR RmHU D ORZHU H[SHFWHG UHWXUQ DOO HOVH HTXDO

8QGHU WKH *,5+ WKH HYHQW RI OLVWLQJ VWRFN  RQ D PRUH YLVLEOH H[FKDQJH DW WLPH W/
FRUUHVSRQGV WR T EHLQJ ]HUR XS WR W/ DQG WKHQ RYHU >W/ 7 @ EHLQJ DV UHTXLUHG E\ WKH EHQFKPDUN
PRGHO &OHDUO\ LI FRQVXPSWLRQ EHWDV UHPDLQ VWDEOH GXULQJ WKH OLVWLQJ HYHQW WKHQ IRU VRPH
VWRFNV RQH PD\ GHWHFW D KLJKHU H[SHFWHG UHWXUQ DIWHU OLVWLQJ &RQVHTXHQWO\ ZKHQ DYHUDJLQJ
DEQRUPDO UHWXUQV DFURVV VHFXULWLHV LQ HYHQWWLPH WKH LPSDFW RI OLVWLQJ FDQ WDNH PDQ\ IRUPV
7KLV PD\ SRWHQWLDOO\ DFFRXQW IRU WKH VRPHZKDW LQFRQFOXVLYH UHVXOWV LQ H[FKDQJHOLVWLQJ VWXGLHV
VHH HJ .DGOHF DQG 0F&RQQHOO  SS 
,Q 3URSRVLWLRQ E WR FODULI\ GLmHUHQFHV EHWZHHQ (05 XQGHU WKH 3,5+ DQG (8  ZH LPSRVH
IXUWKHU VWUXFWXUH RQ X DQG RQ WKH G\QDPLFV RI pW 7KH ZHLJKWLQJ SURFHVV WKHQ FRLQFLGHV
ZLWK WKH ZHDOWK GLVWULEXWLRQ wW  :W :W DQG   wW  : W :W $OVR QRWH
WKDW }p  }: W : W 8QDPELJXRXV GLUHFW FRPSDULVRQV W   > 7 @ d l EHWZHHQ (05
DQG (8 DUH SURYLGHG LQ L^LY $JHQW  EHDUV PRUH ULVN DQG KDV PRUH YRODWLOH FRQVXPSWLRQ
FRPSDUHG WR DJHQW  DQG FRPSDUHG WR WKH EHQFKPDUN 7KH LQWHUHVW UDWH LV ORZHU LQ (05 ZKLFK
LQGXFHV DJHQW  WR KROG VWRFN  DQG WKH ORZHU ERUURZLQJ FRVWV LQFUHDVH KLV ZHOIDUH
5LVN SUHPLD LQ Y GHVHUYH WZR FRPPHQWV )LUVW ERWK DJHQWV DUH P\RSLF DQG WKH H[WUD WHUP
LQ WKH ULVN SUHPLXP RI VWRFN  LV SRVLWLYH +RZHYHU LQ DQ LQWHUWHPSRUDO PRGHO WKLV SHU VH GRHV
QRW LPSO\ D KLJKHU ULVN SUHPLXP FRPSDUHG WR WKH EHQFKPDUN DV LOOXVWUDWHG E\ %DVDN 
7KH ULVN SUHPLXP RQ VWRFN  LV DOVR DPELJXRXVO\ UHODWHG WR LWV EHQFKPDUN YDOXH 6HFRQG
w  : : PHDVXUHV WKH UHODWLYH LQYHVWRU EDVH IRU VWRFN  DQG IURP  LW LV QHJDWLYHO\
FRUUHODWHG ZLWK p ,QWXLWLYHO\ JLYHQ D SRVLWLYH RXWORRN IRU IXWXUH GLYLGHQGV :W WHQGV WR
LQFUHDVH UHODWLYH WR :W EHFDXVH DJHQW  EHQHnWV IURP IXOO RZQHUVKLS RI VWRFN  7KHUHIRUH
RXU PRGHO HYHQ LQ LWV P\RSLF YHUVLRQ KDV D QHZ LPSOLFDWLRQ IRU WKH 3,5+ DOO HOVH HTXDO WKH
FURVVVHFWLRQDO GLmHUHQFHV EHWZHHQ VHFXULWLHV ZLWK GLmHUHQW YLVLELOLW\ DUH FRXQWHU F\FOLFDO
 (PSLULFDO (YLGHQFH
2XU SUHPLVH LV WKDW WKH FRVWV RI JDWKHULQJ DQG SURFHVVLQJ GDWD OHDG VRPH LQYHVWRUV WR IRFXV
RQ VWRFNV ZLWK KLJK YLVLELOLW\ DQG LQ DGGLWLRQ WR HQWUXVW D SRUWLRQ RI WKHLU ZHDOWK WR PRQH\
PDQDJHUV HPSOR\HG E\ SHQVLRQ SODQV +HQFH WKH UHWXUQ RQ WKH SRUWIROLR RI ,&, LV FKDUDFWHUL]HG
DV D FRPELQDWLRQ RI WZR SUR[LHV D SUR[\ IRU WKH UHWXUQ RQ WKHLU LQYHVWPHQW LQ YLVLEOH VWRFNV
DQG D SUR[\ IRU WKH UHWXUQ RQ WKHLU LQGLUHFW LQYHVWPHQW YLD SHQVLRQ SODQV *LYHQ WKHVH SUR[LHV
ZH WHVW WKH LPSOLFDWLRQV RI RXU SUHPLVH IRU WKH FURVVVHFWLRQ RI XQFRQGLWLRQDO H[SHFWHG UHWXUQV
6HFWLRQ  SUHVHQWV RXU HFRQRPHWULF DSSURDFK 6HFWLRQ  LGHQWLnHV WKH WZR FRPSRQHQWV RI WKH
,5+ LQGH[ 6HFWLRQV  DQG  GHVFULEH RXU GDWD DQG UHVXOWV

 (FRQRPHWULF 6SHFLnFDWLRQ
7KH SULFLQJ HTXDWLRQ  DQG LWV WZREHWD UHIRUPXODWLRQ LQ  DUH UHDGLO\ JHQHUDOL]HG WR 1
DVVHWV DV VKRZQ LQ $SSHQGL[ $ /HW UMW  >6MW   
5 W
W pMVGV b 6MW@ 6MW
JW  >pW   b pW@ pW DQG KW  >) W   b ) W@ ) W ZKHUH M       1  RQH XQLW
RI WLPH FRUUHVSRQGV WR D PRQWK RU D TXDUWHU W WDNHV GLVFUHWH YDOXHV JW LV WKH JURZWK UDWH
RI DJJUHJDWH FRQVXPSWLRQ DQG WKH ,5+ LV FKDUDFWHUL]HG E\ TW  TW     T1bW  n[HG
EHWZHHQ W DQG W VR WKDW WKH UDWH RI FKDQJH LQ WKH ,5+ LQGH[ LV KW  
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M  xTMWUMW ZKHUH
xTMW  TMW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M  TMW 8VLQJ WKH VWRFKDVWLF (XOHU DSSUR[LPDWLRQ WR  DQG  ZH FDQ
UHVWDWH  DV
(>UMWM)W@  DW  DW&RY>UMW JWM)W@  DW&RY>UMW KWM)W@ M       1 
ZKHUH DW DQG DW DUH DV JLYHQ LQ  DQG DW FDSWXUHV LQWHUHVWHGUDWH oXFWXDWLRQV DQG DS
SUR[LPDWLRQ HUURUV DVVXPHG WR EH KRPRVNHGDVWLF (TXDWLRQ  LV WKH VWDUWLQJ SRLQW RI RXU
HPSLULFDO DQDO\VLV ZH H[DPLQH ZKHWKHU WKH FRQGLWLRQDO IRUPXODWLRQ LQ  LV FRQVLVWHQW ZLWK
WKH FURVVVHFWLRQ RI XQFRQGLWLRQDO H[SHFWHG UHWXUQV 8VLQJ  ZLWK DGGLWLRQDO DVVXPSWLRQV
VWDWHG LQ $SSHQGL[ % ZH JHW WKH IROORZLQJ UHVXOW
7KHRUHP  $VVXPH WKDW nMJ  &RYUMW JW 9DUJW nMK  &RYUMW KW 9DUKW H[LVW DQG DUH
OLQHDUO\ LQGHSHQGHQW ,I xTW LV NQRZQ W WKHQ WKHUH H[LVW VRPH FRQVWDQWV D D D VXFK WKDW
(>UMW@  D  DnMJ  DnMK  
,I xTW LV XQNQRZQ DVVXPH WKH ,5+ LQGH[ WR EH D FRPELQDWLRQ RI WZR SRUWIROLRV KW  ZWKW
bZWKW ZKHUH ZW LV XQNQRZQ EXW WKH ZHLJKWV ZLWKLQ KW KW DUH NQRZQ /HW nMKS  
&RYUMW KSW 9DUKSW S    7KHQ WKHUH H[LVW VRPH FRQVWDQWV D D D D VXFK WKDW
(>UMW@  D  DnMJ  DnMK  DnMK  
7KH VSHFLnFDWLRQ LQ  DJUHHV ZLWK RXU SUHPLVH DQG ZH ZLOO UHIHU WR LW DV WKH *,5+ PRGHO
GHQRWHG 0*,5+ ,W LV WHVWDEOH
 JLYHQ WKH HPSLULFDO FRXQWHUSDUWV RI J K K
7KH XQFRQGLWLRQDO VSHFLnFDWLRQ GRHV QRW H[SOLFLWO\ LQFRUSRUDWH WKH SDUWLFXODU VWUXFWXUH RI WKH FRHpFLHQWV
LQ  $ WHVW EDVHG RQ 7KHRUHP  ODFNV SRZHU DJDLQVW D PRGHO WKDW KDV FRYDULDQFH VWUXFWXUH DV LQ  ZLWK
GLmHUHQW ORDGLQJV EXW WR WKH EHVW RI RXU NQRZOHGJH QR RWKHU PRGHO LQ WKH OLWHUDWXUH RmHUV WKHRUHWLFDO MXVWLnFDWLRQ
WR FRPELQH FRQVXPSWLRQ JURZWK ZLWK WKH SUR[LHV IRU WKH YLVLEOH DQG UHWLUHPHQWRULHQWHG SRUWIROLRV WR H[SODLQ
H[SHFWHG UHWXUQV &OHDUO\ RQH FDQ WUDQVIRUP  LQWR DQ DOWHUQDWLYH FURVVVHFWLRQDO IRUPXODWLRQ ZLWK PXOWLYDULDWH
EHWDV ZKLFK DUH WKH VORSHV LQ D WLPHVHULHV UHJUHVVLRQ RI H[FHVV UHWXUQV RQ WKH SRUWIROLR XQFRQGLWLRQDOO\ PRVW KLJKO\
FRUUHODWHG ZLWK FRQVXPSWLRQ JURZWK 0&3 K DQG K 6LQFH FRQVWUXFWLQJ WKH 0&3 LQWURGXFHV DQRWKHU VRXUFH
RI HVWLPDWLRQ HUURU ZH FKRRVH WR IRFXV RQ WKH LPSOLFDWLRQV LQ  DQG  :H ZLOO UHWXUQ WR WKH XQFRQGLWLRQDO
PHDQYDULDQFH LPSOLFDWLRQV RI WKH PRGHO LQ 6HFWLRQ  $OVR QRWH WKDW RXU HFRQRPHWULF VSHFLnFDWLRQ UHOLHV RQ
DVVXPSWLRQV WKDW RQH ZRXOG LGHDOO\ OLNH WR WUDQVODWH WR DVVXPSWLRQV RQ WKH PRGHO
V SULPLWLYHV 8QIRUWXQDWHO\ WKH
FRPSOH[LW\ RI WKH PRGHO UHQGHUV VXFK D PDSSLQJ LQIHDVLEOH

7R H[DPLQH WKH SUHGLFWLRQ RI 7KHRUHP  ZH DGRSW WKH WZRSDVV FURVVVHFWLRQDO UHJUHVVLRQ
&65 DSSURDFK ,Q WKH nUVW SDVV HDFK XQLYDULDWH EHWD LV HVWLPDWHG XVLQJ RUGLQDU\ OHDVW VTXDUHV
2/6 7KH VHFRQG SDVV LV D VLQJOH &65 RI DYHUDJH UHWXUQV RQ EHWDV DQG LW LV DOVR FRQYHQWLRQ
DOO\ HVWLPDWHG XVLQJ 2/6 7KH DGYDQWDJHV RI HVWLPDWLQJ WKH &65 ZLWK JHQHUDOL]HG OHDVW VTXDUHV
*/6 DUH LPSURYHG DV\PSWRWLF HpFLHQF\ 6KDQNHQ  DQG UREXVWQHVV WR SUR[\ PLVVSHFLn
FDWLRQ .DQGHO DQG 6WDPEDXJK  +RZHYHU IRU */6 ZH QHHG WKH LQYHUVH RI WKH XQNQRZQ
FRYDULDQFH PDWUL[ RI UHWXUQV 1HLWKHU HVWLPDWLRQ DSSURDFK LV GHFLVLYHO\ VXSHULRU 8VLQJ PRQWKO\
FRQVXPSWLRQ GDWD LV GHVLUDEOH WR LQFUHDVH WKH QXPEHU RI WLPH REVHUYDWLRQV DQG JHW PRUH SUHFLVH
HVWLPDWHV 4XDUWHUO\ LQWHUYDOV DUH OLNHO\ WR \LHOG D PRUH DFFXUDWH PHDVXUHPHQW RI FRQVXPSWLRQ
JURZWK %UHHGHQ HW DO  2YHUDOO DV GHWDLOHG LQ $SSHQGL[ % ZH UHSRUW PRQWKO\ DQG
TXDUWHUO\ &65 UHVXOWV HVWLPDWHG ZLWK 2/6 DQG */6 DW WKH VHFRQG SDVV ZKHUH VWDQGDUG HUURUV
DUH FRUUHFWHG IRU D ELDV LQGXFHG E\ 2/6 VDPSOLQJ HUURUV LQ WKH nUVWSDVV XQLYDULDWH EHWDV 6LQFH
H[SHFWHG UHWXUQV YDU\ FURVVVHFWLRQDOO\ LI WKH PRGHO LV YDOLG ZH PXVW KDYH DW OHDVW RQH QRQ]HUR
VORSH FRHpFLHQW :H FKHFN WKLV XVLQJ WKH :DOG WHVW VWDWLVWLF 8QGHU WKH &65 DSSURDFK WR WHVWLQJ
DVVHWSULFLQJ PRGHOV LI WKH :DOG WHVW EDVHG RQ ERWK 2/6 DQG */6 HVWLPDWHV UHMHFWV WKH QXOO
K\SRWKHVLV RI ]HUR VORSHV LW LV LQWHUSUHWHG DV D IDLOXUH WR UHMHFW WKH PRGHO 7KHQ WKH +DXVPDQ
 VSHFLnFDWLRQ +6 WHVW FDQ DVVHV LI WKH 2/6 DQG */6 HVWLPDWHV DUH DV FORVH DV D FRUUHFWO\
VSHFLnHG PRGHO ZRXOG LPSO\
$QRWKHU ZD\ WR HYDOXDWH HTXDWLRQ  LV WR UHVWDWH LW DV
(>  UMWE  EJW  EKW  EKW@   
ZKHUH E E E E DUH VRPH FRQVWDQWV 7KH WHUP \W s E EJW EKW EKW LV WKH VWRFKDVWLF
GLVFRXQW IDFWRU LPSOLHG E\  7KH HPSLULFDO SUR[LHV IRU JW KW KW PD\ QRW FRLQFLGH ZLWK
WKHLU WKHRUHWLFDO FRXQWHUSDUWV OHDGLQJ WR WKH XVH RI D PLVVSHFLnHG SUR[\ IRU WKH WUXH GLVFRXQW
IDFWRU ,I QR SUR[\ FDQ SULFH FRUUHFWO\ WKH 1 DVVHWV WKHQ IRU D VHW RI GLVFRXQW IDFWRU SUR[LHV
ZKLFK FRUUHVSRQG WR GLmHUHQW PRGHOV HJ &$30 &&$30 RU 0*,5+ LW LV RI LQWHUHVW WR
TXDQWLI\ KRZ PLVVSHFLnHG RQH SUR[\ LV FRPSDUHG WR WKH RWKHUV 7KHUHIRUH ZH HVWLPDWH WKH
PDJQLWXGH RI PLVVSHFLnFDWLRQ XVLQJ WKH +DQVHQ DQG -DJDQQDWKDQ  GLVWDQFH +-G 2Q
WKH RWKHU KDQG IRU D FRUUHFWO\ VSHFLnHG GLVFRXQW IDFWRU WKH +-G LV ]HUR +HQFH ZH WHVW WKH
PRGHO LH WKH QXOO K\SRWKHVLV RI D FRUUHFWO\ VSHFLnHG GLVFRXQW IDFWRU E\ WHVWLQJ ZKHWKHU WKH
HVWLPDWHG +-G LV LQVLJQLnFDQWO\ GLmHUHQW IURP ]HUR
+6  AD2/6 b AD*/6! A9DUAD2/6 b A9DUAD*/6bAD2/6 b AD*/6 ZKHUH KDWV GHQRWH HVWLPDWHV DQG AD
H[FOXGHV WKH LQWHUFHSW +6 DV WKH :DOG VWDWLVWLF KDV DQ DV\PSWRWLF FKLVTXDUH GLVWULEXWLRQ ZLWK GLPAD GHJUHHV
RI IUHHGRP +6 LV UHSRUWHG RQO\ ZKHQ ERWK 2/6 DQG */6 :DOG VWDWLVWLFV UHMHFW WKH QXOO K\SRWKHVLV +p  D  
/HW \WE EH WKH H[DPLQHG SUR[\ WKDW GHSHQGV RQ E 7KH +-G LV WKH PLQLPXP OHDVWVTXDUHV GLVWDQFH
LQ / VSDFH EHWZHHQ \WE DQG DQ PW WKDW SULFHV FRUUHFWO\ WKH 1 DVVHWV ,Q RXU FDVH WKH +-G LV JLYHQ E\
G  >(>5W\WE@b x!(>5W5!W @b(>5W\WE@b x@  7R FRPSXWH LW ZH XVH FRQVLVWHQW HVWLPDWHV RI WKH PRPHQWV
ZLWK WKH E WKDW PLQLPL]HV G 7KH +-G KDV DQ DSSHDOLQJ LQWHUSUHWDWLRQ LW LV WKH PD[LPXP SULFLQJ HUURU ZKHQ

 ,GHQWLnFDWLRQ RI WKH ,5+ LQGH[
:H QRZ LGHQWLI\ WKH HPSLULFDO FRXQWHUSDUWV IRU K K )RU K E\ RXU SUHPLVH DJHQW  FRQVLGHUV
RQO\ WKH VWRFNV YLVLEOH WR KLP ^ WKRVH DERXW ZKLFK KH KDV VXpFLHQW LQIRUPDWLRQ WR LPSOHPHQW
RSWLPDO SRUWIROLR UHEDODQFLQJ ,QIRUPDWLRQ DERXW WKH ODUJHU nUPV LV OLNHO\ WR EH DYDLODEOH DW
D ORZHU FRVW DQG ZH LGHQWLI\ YLVLELOLW\ ZLWK ODUJH FDSLWDOL]DWLRQ 7KH FODLP WKDW ODUJH nUPV
DUH PRUH ZLGHO\ NQRZQ LV FRQVLVWHQW ZLWK WKH HYLGHQFH WKDW ODUJH nUPV KDYH PRUH VKDUHKROGHUV
0HUWRQ  0RUHRYHU ODUJH nUPV XVXDOO\ KDYH D ORQJHU OLVWLQJ KLVWRU\ )DONHQVWHLQ 
UHSRUWV WKDW ERWK WKH VL]H DQG WKH DJH FKDUDFWHULVWLFV RI D nUP DUH SRVLWLYHO\ FRUUHODWHG ZLWK WKH
QXPEHU RI QHZV VWRULHV LQ PDMRU QHZVSDSHUV DERXW WKDW nUP :H IXUWKHU DVVXPH WKDW D VLQJOH
LQGH[ FDQ FDSWXUH ZHOO WKH LQYHVWPHQW RI DJHQW  LQ YLVLEOH VWRFNV 7KH QDWXUDO SUR[\ WR XVH WKHQ
IRU K LV WKH 6WDQGDUG DQG 3RRU
V  LQGH[ 6	3  $JHQW  LV QRW UHTXLUHG WR KDYH GHWDLOHG
LQIRUPDWLRQ DERXW WKH  ODUJHFDSLWDOL]DWLRQ nUPV LQ WKH LQGH[ DOWKRXJK KH PXVW NQRZ HQRXJK
WR RSWLPDOO\ UHEDODQFH ZHDOWK EHWZHHQ WKH 6	3  SRUWIROLR DQG RWKHU LQYHVWPHQWV ,Q IDFW
VLQFH WKH 6	3  LV D JRRG PDUNHW SUR[\ RQO\ PDUNHWZLGH LQIRUPDWLRQ PD\ VXpFH
)RU K WKH VHFRQG DVSHFW RI RXU SUHPLVH VWDWHV WKDW DJHQW  HQWUXVWV D SRUWLRQ RI KLV ZHDOWK
WR PRQH\ PDQDJHUV ZKR KDYH EHWWHU DFFHVV WR LQIRUPDWLRQ :H IRFXV RQ SHQVLRQ IXQGV $JHQW 
UHFHLYHV DOO QHFHVVDU\ UHSRUWLQJ IURP WKH VSRQVRU WR EH DEOH WR RSWLPDOO\ DOORFDWH ZHDOWK EHWZHHQ
WKH PRQH\ PDUNHW WKH 6	3  DQG KLV SHQVLRQ IXQG 7R FRQVWUXFW K GXH WR GDWDDYDLODELOLW\
FRQVWUDLQWV ZH UHO\ RQ DJJUHJDWH HYLGHQFH SURYLGHG E\ /DNRQLVKRN HW DO  /69 ZKR
FKDUDFWHUL]H WKH DJJUHJDWH SRUWIROLR D ?VXSHUIXQG RI D ODUJH FROOHFWLRQ RI WD[H[HPSW SHQVLRQ
IXQGV 7KHLU VDPSOH FRYHUV DERXW  RI WKH WRWDO DFWLYHO\PDQDJHG HTXLW\ KROGLQJV RI SHQVLRQ
IXQGV /69 nQG WKDW UHODWLYH WR WKH 6	3  WKH VXSHUIXQG KDV D KLJK SURSRUWLRQ RI VWRFNV
ZLWK JRRG ORQJWHUP SDVWUHWXUQ SHUIRUPDQFH )RU H[DPSOH RQ DYHUDJH  RI WKH 6	3
SRUWIROLR LV LQYHVWHG DW DQ\ JLYHQ WLPH LQ WKRVH VWRFNV WKDW RYHU WKH SDVW WKUHH \HDUV SHUIRUPHG
EHWWHU WKDQ WKH VWRFN LQ WKH 6	3  ZLWK D PHGLDQ SHUIRUPDQFH 7KH FRPSDUDEOH nJXUH IRU WKH
VXSHUIXQG LV  /69 FDOO WKLV RYHUH[SRVXUH WR ZHOOSHUIRUPLQJ VWRFNV ^ D JODPRXU ELDV :H
DVVXPH WKDW WKH IXQG FRPSRQHQW RI DJHQW  PLUURUV WKH /69 VXSHUIXQG +HQFH ZH FRQVWUXFW K
XVLQJ \W WR SULFH SRVLWLRQV LQ WKH1 DVVHWV ZKHUH SRVLWLRQ SD\RmV DUH VWDQGDUGL]HG WR KDYH D XQLW QRUP LQ /
 8QGHU
WKH QXOO DQ HVWLPDWRU RI WKH +-G KDV DQ DV\PSWRWLF GLVWULEXWLRQ HTXDO WR D PL[WXUH RI FKLVTXDUH GLVWULEXWLRQV
:H UHSRUW WKH DVVRFLDWHG SYDOXH FRPSXWHG DV VXJJHVWHG E\ -: 8QGHU WKH DOWHUQDWLYH RI D PLVVSHFLnHG SUR[\
WKH HVWLPDWRU LV DV\PSWRWLFDOO\ QRUPDO DQG ZH UHSRUW LWV VWDQGDUG HUURU DFFRXQWLQJ IRU VHULDO FRUUHODWLRQ DV LQ
1HZH\ DQG :HVW  ZLWK ODJ  IRU PRQWKO\ GDWD DQG ODJ  IRU TXDUWHUO\ GDWD
:H GR QRW FRQVLGHU H[SOLFLWO\ WKH PXWXDOIXQG VHFWRU 7KLV ZLOO QRW ELDV WKH UHVXOWV LI WKH LQYHVWPHQW RI ,&, LQ
PXWXDO IXQGV LV VSDQQHG E\ RXU SUR[LHV IRU K DQG K 0RUHRYHU LQYHVWPHQWV LQ PXWXDO IXQGV DUH PDGH GLUHFWO\
E\ LQGLYLGXDOV ZKHUHDV LQYHVWPHQWV LQ SHQVLRQ IXQGV DUH JXLGHG E\ WKH IXQG VSRQVRU 1RWH WKDW K FDSWXUHV
LQYHVWPHQW LQ ODUJH nUPV E\ ,&, DV D JURXS ZKHWKHU LI RZQHG GLUHFWO\ RU LQGLUHFWO\ WKURXJK HTXLW\ DQG LQGH[
IXQGV 7KH NH\ LGHD LV WKDW WKH ?LQYHVWPHQW VW\OH RI K LV FKRVHQ GLUHFWO\ E\ ,&, EDVHG RQ WKH YLVLELOLW\ DUJXPHQW
ZKLOH QRW VR ZLWK WKH LQYHVWPHQW VW\OH RI K ZKLFK LV PHUHO\ UHSRUWHG WR WKHP DQG LV WDNHQ LQWR DFFRXQW LQ WKHLU
DVVHW DOORFDWLRQ 7KH GLmHUHQW GHFLVLRQ SURFHVV LQ DUULYLQJ WR K DGGV DQ H[WUD OD\HU RI SRWHQWLDO GLVWRUWLRQV LQ
LQYHVWPHQWV DQG KHQFH MXVWLnHV RXU VHSDUDWH WUHDWPHQW RI UHWLUHPHQW DVVHWV

DV IROORZV $W WKH EHJLQQLQJ RI HDFK SHULRG W ZH FRPSDUH WKH SDVW WKUHH \HDUV
 UHWXUQ RI HDFK
RI WKH 1 DVVHWV LQ RXU VDPSOH ZLWK WKH UHWXUQ RQ WKH 6	3  2QO\ DVVHWV WKDW RXWSHUIRUPHG
WKH 6	3  DUH VHOHFWHG 7KHLU HTXDOO\ZHLJKWHG UHWXUQ RYHU SHULRG W GHnQHV WKH YDOXH RI KW
7KLV SURFHGXUH KRZHYHU FUXGH PLPLFV WKH /69 FKDUDFWHUL]DWLRQ RI WKH VXSHUIXQG
$ WHVW RI 0*,5+ QHVWV WKH IROORZLQJ WHVWV :KHQ D  D   ZH WHVW WKH &$30 ZLWK WKH
6	3  DV WKH PDUNHW SUR[\ KHQFHIRUWK 0&$30 :KHQ D  D   ZH WHVW WKH &&$30
GHQRWHG 0&&$30 6HWWLQJ D   LGHQWLnHV WKH ,5+ LQGH[ ZLWK D JODPRXUELDVHG SRUWIROLR
WKH WHVWHG VSHFLnFDWLRQ GHQRWHG 0*/$0 DVVXPHV WKDW DJHQW  LQYHVWV LQ VWRFNV RQO\ YLD LWV
SURIHVVLRQDOO\ PDQDJHG UHWLUHPHQW IXQGV )LQDOO\ ZH VHW D   WR WHVW WKH SUHPLVH RI WKH
3,5+ WKDW DJHQW  LQYHVWV RQO\ LQ YLVLEOH VWRFNV KHQFHIRUWK 03,5+ 03,5+ LV RI SDUWLFXODU
LQWHUHVW EHFDXVH LW LPSOLHV WKDW FRQVXPSWLRQ EHWD DQG PDUNHW EHWD MRLQWO\ GHWHUPLQH WKH FURVV
VHFWLRQDO YDULDWLRQ LQ H[SHFWHG UHWXUQV 0DQNLZ DQG 6KDSLUR  H[DPLQH ZKLFK EHWD LV
PRUH UHODWHG WR UHWXUQV XVLQJ  1<6( VWRFNV ZLWK WKH 6	3  DV WKH PDUNHW SUR[\ 7KH\
FRQFOXGH WKDW XQOLNH WKH PDUNHW EHWD WKH FRQVXPSWLRQ EHWD LV XQUHODWHG WR H[SHFWHG UHWXUQV
+RZHYHU WKHLU VDPSOH VXmHUV IURP D VXUYLYRUVKLS ELDV (SVWHLQ DQG =LQ  DQG %DNVKL
DQG &KHQ  DQDO\]H PRGHOV ZKHUH WKH FRQVXPSWLRQ EHWD DQG WKH PDUNHW EHWD HQWHU WKH
SULFLQJ HTXDWLRQ 7KH\ GR QRW IRFXV RQ FRPSDUDWLYH EHWD SHUIRUPDQFH DQG XVH D VPDOO QXPEHU
RI DVVHWV LQ WKHLU HPSLULFDO LQYHVWLJDWLRQV &DPSEHOO  EXLOGV XSRQ WKH (SVWHLQ DQG =LQ
 PRGHO DQG FRQFOXGHV WKDW WKH FRYDULDQFH ZLWK WKH PDUNHW DSSHDUV WR FDSWXUH PRVW RI
WKH FURVVVHFWLRQDO YDULDWLRQ LQ H[SHFWHG UHWXUQV DFURVV WKH  SRUWIROLRV WKDW KH H[DPLQHV :H
SURYLGH QHZ HYLGHQFH RQ WKH SHUIRUPDQFH RI WKH FRQVXPSWLRQ EHWD YHUVXV WKH PDUNHW EHWD XVLQJ
D ODUJH FURVVVHFWLRQ RI SRUWIROLRV
 7KH ’DWD DQG 0DLQ 5HVXOWV
$V RXU 1 DVVHWV ZH FKRRVH D VHW RI SRUWIROLRV WKDW KDV JHQHUDWHG FRQVLGHUDEOH LQWHUHVW VLQFH LWV
LQWURGXFWLRQ E\ )DPD DQG )UHQFK  -: XVH WKLV VHW WR GHPRQVWUDWH WKDW WKH FRQGLWLRQDO
&$30 nWV WKH GDWD PXFK EHWWHU WKDQ WKH VWDWLF &$30 H[DPLQHG E\ )DPD DQG )UHQFK 
7R IDFLOLWDWH FRPSDULVRQV ZLWK WKDW UHVHDUFK ZH WHVW RXU PRGHO ZLWK WKH 1   1<6($0(;
VL]HEHWD SRUWIROLRV XVHG E\ -: 7KH GDWD FRQVLVW RI PRQWKO\ UHWXUQV IURP -XO\  WR ’H
7KH OLWHUDWXUH WKDW HPSLULFDOO\ H[DPLQHV HLWKHU WKH &$30 RU WKH &&$30 EXW QRW ERWK LV WRR YDVW WR VXUYH\
KHUH 6HH &DPSEHOO HW DO  IRU PRUH GHWDLOV
,Q WKH (SVWHLQ DQG =LQ  PRGHO WKH UHSUHVHQWDWLYH DJHQW KDV UHFXUVLYH SUHIHUHQFHV DQG WKH DJJUHJDWH
ZHDOWK ?PDUNHW HQWHUV WKH SULFLQJ HTXDWLRQ EHFDXVH LW SUR[LHV IRU WKH VXEVHTXHQW SHULRG
V XWLOLW\ LQGH[ ,Q WKH
PRGHO RI %DNVKL DQG &KHQ  ZHDOWK HQWHUV WKH SULFLQJ HTXDWLRQ EHFDXVH WKH UHSUHVHQWDWLYH DJHQW FDUHV DERXW
ZHDOWKLQGXFHG VWDWXV ,Q RXU PRGHO SUHIHUHQFHV DUH VWDQGDUG :HDOWK HQWHUV WKH SULFLQJ HTXDWLRQ LQ 03,5+
WR DFFRXQW IRU SUHVVXUH LPSRVHG RQ WKH XQFRQVWUDLQHG DJHQWV E\ WKRVH ZKR FKRRVH WR WUDGH RQO\ WKH PDUNHW
, WKDQN 5DYL -DJDQQDWKDQ DQG =KHQ\X :DQJ IRU PDNLQJ WKHLU GDWD DYDLODEOH WR WKH SXEOLF 6HH -: IRU WKH
GHVFULSWLRQ RI SRUWIROLR IRUPDWLRQ DQG IRU VXPPDU\ VWDWLVWLFV , XVH WKH -: GDWD KHUH DQG LQ 6HFWLRQ  , DOVR

FHPEHU  DQG WKHVH UHWXUQV DUH XVHG WR FRQVWUXFW WKH JODPRXUELDVHG UHWXUQ 7KH UHWXUQ RI
WKH 6	3  LV WDNHQ IURP &563 &RQVXPSWLRQ GDWD DUH IURP &,7,%$6( :H XVH SHUFDSLWD
SHUVRQDOFRQVXPSWLRQ H[SHQGLWXUHV RQ QRQGXUDEOHV DQG VHUYLFHV &RQVXPSWLRQ DQG UHWXUQV DUH
FRQYHUWHG LQWR UHDO WHUPV E\ WKH LPSOLFLW SULFH GHoDWRU 0RQWKO\ JURZWK UDWHV DUH FRPSXWHG
XVLQJ PRQWKO\ GDWD $V VXJJHVWHG E\ 0DQNLZ DQG 6KDSLUR  DQG %UHHGHQ HW DO 
TXDUWHUO\ JURZWK UDWHV DUH FRPSXWHG XVLQJ PRQWKO\ GDWD DV RI WKH HQG RI HDFK TXDUWHU
5HVXOWV DUH UHSRUWHG LQ 7DEOHV ^ DQG DUH UHSUHVHQWDWLYH RI WKRVH REWDLQHG ZLWK VLPLODU
VSHFLnFDWLRQV RI J K K VXFK DV XVLQJ FRQVXPSWLRQ RI QRQGXUDEOHV RQO\ RU RI VHUYLFHV RQO\
XVLQJ WKH WRS VL]H GHFLOH RU D EURDGHU PDUNHW LQGH[ IRU K DQG XVLQJ D VKRUWHU UHWXUQ KLVWRU\
ZKHQ FRQVWUXFWLQJ K 7R DYRLG UHGXQGDQF\ ZH GR QRW UHSRUW WKH HVWLPDWHV RI E LQ  ,Q
JHQHUDO ZKHQ DQ HVWLPDWH RI DM LQ  LV VWDWLVWLFDOO\ VLJQLnFDQWO\ GLmHUHQW IURP ]HUR VR LV WKH
HVWLPDWH RI WKH FRUUHVSRQGLQJ EM 7KH IHZ H[FHSWLRQV WR WKLV GR QRW DmHFW RXU FRQFOXVLRQV
7DEOH  SUHVHQWV HVWLPDWHV IRU 0&$30 0&&$30 03,5+ DQG 0*/$0 7KHVH UHVXOWV DUH RI
LQWHUHVW IRU WZR UHDVRQV )LUVW H[FOXGLQJ WKH &$30 WKHVH PRGHOV KDYH QRW EHHQ HVWLPDWHG LQ
SUHYLRXV VWXGLHV XVLQJ VR ODUJH D FURVVVHFWLRQ RI SRUWIROLRV 6HFRQG WKH UHVXOWV DOORZ XV WR SXW
LQ SHUVSHFWLYH WKH VXEVHTXHQW LQYHVWLJDWLRQ RI 0*,5+ ZKLFK LV WKH IRFXV RI RXU DQDO\VLV ,W LV
FOHDU WKDW QHLWKHU WKH &$30 QRU WKH &&$30 LV VXSSRUWHG E\ WKH GDWD 7KH 3,5+ LV UHMHFWHG
DV ZHOO ZKLFK LV DOVR DQ HYLGHQFH DJDLQVW WKH PRGHOV RI (SVWHLQ DQG =LQ  DQG %DNVKL DQG
&KHQ  LQ WKH FRQWH[W RI RXU PRGHO ,&, GR QRW OLPLW WKHPVHOYHV VROHO\ WR LQGH[LQYHVWLQJ
5HVXOWV IRU 0*/$0 LQGLFDWH VRPHZKDW LPSURYHG SHUIRUPDQFH 7KH :DOG VWDWLVWLFV DQG WKH +6
WHVW DUH FRQVLVWHQW ZLWK D FRUUHFWO\ VSHFLnHG PRGHO EXW PRUH WKDQ  RI WKH FURVVVHFWLRQDO
YDULDWLRQ FDQQRW EH DFFRXQWHG IRU DQG WKH +-G LQGLFDWHV WKDW SULFLQJ HUURUV DUH VLJQLnFDQWO\
GLmHUHQW IURP ]HUR 6WLOO WKH RYHUDOO FRQFOXVLRQ IURP 7DEOH  LV WKDW WKH QHVWHG IRUPXODWLRQV
RI RXU SUHPLVH PXVW EH PLVVLQJ LPSRUWDQW DVSHFWV RI UHDOLW\
7DEOH  UHSRUWV UHVXOWV IRU 0*,5+ 7KH PDLQ UHVXOW RI WKLV VHFWLRQ LV WKDW E\ DOO FULWHULD
WKLV PRGHO H[SODLQV WKH FURVVVHFWLRQDO YDULDWLRQ TXLWH ZHOO 7KH 5 RI  DQG WKH +-G RI
 IRU PRQWKO\ GDWD DUH FRPSDUDEOH WR WKRVH UHSRUWHG E\ -: IRU WKH FRQGLWLRQDO &$30
2XU UHVXOWV DUH FRUURERUDWHG ZLWK TXDUWHUO\ GDWD 7KH FRQVXPSWLRQ EHWD HQWHUV VLJQLnFDQWO\
LQWR WKH SULFLQJ HTXDWLRQ GHVSLWH WKH SUHVHQFH RI WKH PDUNHW EHWD FRQWUDU\ WR WKH nQGLQJV RI
0DQNLZ DQG 6KDSLUR  :H UHPDUN WKDW HVWLPDWHV RI E LQ  FRQnUP WKDW J K DQG
K DUH VWDWLVWLFDOO\ VLJQLnFDQW FRPSRQHQWV RI WKH VWRFKDVWLF GLVFRXQW IDFWRU )XUWKHUPRUH DIWHU
WKDQN 5RE 6WDPEDXJK IRU WKH 60% DQG +0/ GDWD SURYLGHG WR KLP E\ .HQ )UHQFK ZKLFK , XVH LQ 6HFWLRQ 
7KH HVWLPDWHG D LQ 0*/$0 LV QHJDWLYH ZKLOH WKH HVWLPDWHG D LV SRVLWLYH 2Q WKH RWKHU KDQG VHWWLQJ K  K
LQ  \LHOGV DW !  DQG DW   LI WKH JODPRXUELDVHG SRUWIROLR KDV SRVLWLYH FRQGLWLRQDO FRUUHODWLRQ ZLWK J
7KHRUHP  VWDWHV WKDW VXFK VLJQ UHYHUVDO IRU XQFRQGLWLRQDO YV FRQGLWLRQDO FRHpFLHQWV LV SODXVLEOH LQ D ZHOOVSHFLnHG
PRGHO DQG VWDWLVWLFDO VLJQLnFDQFH RI WKH EHWDV DV D JURXS LV WKH RQO\ VRXJKW IRU LPSOLFDWLRQ RI  6LPLODUO\
QR VLJQ UHVWULFWLRQV DUH LPSRVHG E\ -: LQ WKHLU WHVW RI WKH FRQGLWLRQDO &$30

DOORZLQJ IRU VDPSOLQJ HUURUV ZH FDQQRW UHMHFW DW WKH FRQYHQWLRQDO UDWH RI  WKH QXOO K\SRWKHVLV
RI D ]HUR +-G IRU WKH GLVFRXQW IDFWRU LPSOLHG E\ 0*,5+ ZKLOH EHLQJ DEOH WR UHMHFW WKH &&$30
DQG RWKHU QHVWHG PRGHOV 8QGHU WKH DOWHUQDWLYH RI PLVVSHFLnHG SUR[LHV WKH +-G KDV D ORZ
SRZHU WR GLVWLQJXLVK EHWZHHQ 0*,5+ DQG WKH PRGHOV LW QHVWV +RZHYHU 0*,5+ KDV WKH ORZHVW
SULFLQJ HUURU VXJJHVWLQJ WKDW WKLV PRGHO LQFRUSRUDWHV D EHWWHU GHVFULSWLYH UHDOLVP
7KH nQGLQJV VR IDU LQGLFDWH WKDW DVVHW SULFHV DUH FRQVLVWHQW ZLWK RXU WKHRUHWLFDO PRGHO DQG
ZLWK RXU VSHFLnFDWLRQ RI ERWK WKH GLUHFW DQG WKH GHOHJDWHG FRPSRQHQWV RI HTXLW\ LQYHVWPHQW
XQGHU LQFRPSOHWH LQIRUPDWLRQ 7KLV LPSOLHV WKDW DOWKRXJK LQGH[IXQGV DSSHDUHG LQ WKH 86
RQO\ DIWHU  LW LV OLNHO\ WKDW LPSOLFLW LQGH[OLQNLQJ IRU H[DPSOH YLD 6	3 OLNH LQYHVWLQJ
LQ YLVLEOH ODUJH nUPV ZDV LPSOHPHQWHG E\ D VLJQLnFDQW JURXS RI LQYHVWRUV WKH ,&, GXULQJ WKH
 SHULRG WKDW ZH VWXG\ $V D VLGH UHVXOW ZH SURYLGH DQ LQGLUHFW FRQnUPDWLRQ WKDW WKH
/69 VDPSOH FKDUDFWHUL]HV ZHOO WKH SHQVLRQIXQG LQGXVWU\ 7KH EHKDYLRU RI VWRFNPDUNHW SULFHV
LV FRQVLVWHQW ZLWK WKH MRLQW K\SRWKHVLV WKDW WKH HQWLUH WD[H[HPSW PRQH\PDQDJHPHQW LQGXVWU\
KHOG D JODPRXUELDVHG SRUWIROLR DQG WKDW D QRQQHJOLJLEOH IUDFWLRQ RI WKHVH UHWLUHPHQW DVVHWV ZDV
RZQHG E\ D VXEVHW RI 86 ZRUNHUV WKDW RWKHUZLVH RZQHG RQO\ YLVLEOH VWRFNV
 $GGLWLRQDO ,QYHVWLJDWLRQV
,I 0*,5+ LV WKH FRUUHFW VSHFLnFDWLRQ WKHQ DGGLQJ UHJUHVVRUV WR  VKRXOG QRW DGG VLJQLnFDQW
H[SODQDWRU\ DELOLW\ 7R H[SORUH WKLV ZH EHJLQ E\ FRQVLGHULQJ WKUHH VSHFLnFDWLRQ WHVWV ZKHUH HDFK
WHVW DGGV RQH H[SODQDWRU\ YDULDEOH WR 0*,5+ )LUVW ZH OHW DJHQW  LQYHVW LQ D WKLUG SRUWIROLR
ZKLFK KDV D QRQJODPRXU ELDV FRQVWUXFWHG HDFK W XVLQJ WKRVH DVVHWV WKDW XQGHUSHUIRUPHG WKH
6	3  RYHU WKH SDVW WKUHH \HDUV 7KH LQWHQWLRQ LV WR SUR[\ IRU D ?YDOXH RU ?FRQWUDULDQ
LQYHVWLQJ :H UHIHU WR WKLV VSHFLnFDWLRQ DV WKH QRQJODPRXU PRGHO 0QRQJO 6HFRQG IROORZLQJ
0D\HUV  ZH OHW WKH ,5+ LQGH[ LQFOXGH ZHDOWK GXH WR KXPDQ FDSLWDO $V LQ -: WKH UHWXUQ
RQ KXPDQ FDSLWDO LV PHDVXUHG E\ WKH JURZWK UDWH LQ ODERU LQFRPH /DERU LQFRPH LV GHnQHG DV
WKH GLmHUHQFH EHWZHHQ WRWDO SHUVRQDO LQFRPH DQG GLYLGHQG LQFRPH DQG DOWKRXJK LW LV EDVHG RQ
DJJUHJDWHV LW LV DVVXPHG WR EH YDOLG IRU DJHQW  :H GHQRWH WKLV VSHFLnFDWLRQ E\ 0ODERU 7KLUG LQ
WKH VL]HEDVHG VSHFLnFDWLRQ 0VL]H ZH DGG D VL]H UHJUHVVRU WR FRQWURO IRU WKH VL]H FKDUDFWHULVWLF
%HUN  DUJXHV WKDW RQH VKRXOG H[SHFW WKH ORJ RI PDUNHW VL]H WR EH FRUUHODWHG ZLWK H[SHFWHG
UHWXUQV LQ WKH FURVVVHFWLRQ 7KH TXHVWLRQ LV ZKHWKHU WKH VL]H UHJUHVVRU FDQ H[SODLQ WKDW SRUWLRQ
RI FURVVVHFWLRQDO YDULDWLRQ WKDW LV QRW H[SODLQHG E\ RXU PRGHO
5HVXOWV DUH JLYHQ LQ WKH UHPDLQGHU RI 7DEOH  1HLWKHU 0QRQJO QRU 0ODERU GUDPDWLFDOO\ RXWSHU
IRUPV 0*,5+ 7KH WYDOXH WKDW FRUUHVSRQGV WR HDFK RI WKH QHZ UHJUHVVRUV LV QHYHU VWDWLVWLFDOO\
VLJQLnFDQW 7KH 5 DQG +-G LQGLFDWH RQO\ PLQRU LPSURYHPHQWV RYHU 0*,5+
 +RZHYHU UHVXOWV
,I JURZWK RI DJJUHJDWH LQFRPH LV D SRRU SUR[\ IRU WKH JURZWK RI WKH LQFRPH RI ,&, WKHQ IDLOXUH RI 0ODERU

IRU 0VL]H DUH PL[HG
 7KH ODWWHU nQGLQJ VXJJHVWV WKDW WKHUH LV D QHHG IRU IXUWKHU ZRUN ZKLFK
ZLOO EH DEOH WR FKDUDFWHUL]H PRUH DFFXUDWHO\ WKH GLUHFW DQG WKH GHOHJDWHG FRPSRQHQWV ZLWKLQ WKH
SRUWIROLR RI ,&, 1HYHUWKHOHVV DGGLQJ WKH VL]H UHJUHVVRU FDQ H[SODLQ YLUWXDOO\ QR FURVVVHFWLRQDO
YDULDWLRQ EH\RQG ZKDW ZDV DOUHDG\ H[SODLQHG E\ RXU PRGHO )LJXUH  FRQnUPV WKLV FRQFOXVLRQ
DQG LOOXVWUDWHV YLVXDOO\ WKDW RXU UHVXOWV DUH QRW GULYHQ VLPSO\ E\ D IHZ RXWOLHUV :H FDQ VDIHO\
VWDWH WKDW WKH &&$30 DXJPHQWHG E\ WKH ,5+ LV D PRUH UHDOLVWLF PRGHO WKDQ IRU H[DPSOH WKH
&&$30 RU WKH &$30 IRU H[SODLQLQJ WKH YDULDWLRQ LQ WKH FURVVVHFWLRQ RI DYHUDJH UHWXUQV
7R H[DPLQH VXESHULRGV ZH GLYLGH RXU VDPSOH RI  PRQWKV LQWR WKUHH VXEVDPSOHV RI 
PRQWKV :LWK WKLV VXEGLYLVLRQ WKH UHVXOWLQJ VXESHULRGV URXJKO\ FRUUHVSRQG WR WKH FDOHQGDU
SHULRGV RI WKH ?
V ?
V DQG ?
V DQG RXU NHHSLQJ WKH VDPH QXPEHU RI REVHUYDWLRQV DV
LQ WKH IXOOVDPSOH TXDUWHUO\ DQDO\VLV VRPHZKDW IDFLOLWDWHV FRPSDULVRQV DFURVV WDEOHV 7DEOH 
SUHVHQWV WKH UHVXOWV IRU 0&&$30 0*,5+ DQG 0VL]H 7KH HYLGHQFH LQ IDYRU RI 0*,5+ LV
OHVV GHFLVLYH WKDQ ZLWK WKH IXOOVDPSOH SHULRG +RZHYHU LW LV LQWHUHVWLQJ WR QRWH WKDW 0*,5+
SHUIRUPV EHVW LQ WKH PLGGOH VXESHULRG ZKLFK WR D ODUJH H[WHQW FRLQFLGHV ZLWK WKH SHULRG LQ
ZKLFK ,&, JDLQHG HDV\ DFFHVV WR EDVNHWV RI ODUJH nUPV YLD LQGH[ IXQGV
7KH IDFW WKDW D WKUHHEHWD VSHFLnFDWLRQ SHUIRUPV ZHOO LQ H[SODLQLQJ WKH YDULDWLRQ LQ DYHUDJH
UHWXUQV LV QRW VXUSULVLQJ 2XU FRQWULEXWLRQ LV WR LOOXVWUDWH WKDW D FRQVXPSWLRQEDVHG PRGHO LV
HPSLULFDOO\ YLDEOH LI ZH DFFRXQW IRU WUDGLQJ SDWWHUQV RI ,&, 7R OHDUQ PRUH DERXW WKH VSDQQLQJ
SRZHU RI J K K ZH FRPELQH WKHP ZLWK YDULDEOHV VXJJHVWHG E\ DQ DOWHUQDWLYH PRGHO $QDOR
JRXVO\ WR -: ZH H[DPLQH WKH LQFUHPHQWDO H[SODQDWRU\ SRZHU RI WKH EHWDV ZLWK UHVSHFW WR WKH
VL]H 60% DQG ERRNWRPDUNHWYDOXH +0/ IDFWRUV RI )DPD DQG )UHQFK  ZH GHQRWH
WKHLU PRGHO E\ 0)) ,Q 7DEOH  XVLQJ PRQWKO\ UHWXUQV WKH 60% DQG +0/ EHWDV GR QRW
SHUIRUP ZHOO ZKHQ FRPELQHG ZLWK 0*,5+ 7KH */6 UHVXOWV VWLOO IDYRU WKH 0*,5+ VSHFLnFDWLRQ
WKHUHE\ RmHULQJ D IXUWKHU VXSSRUW IRU RXU IRUPXODWLRQ RI WKH ,5+ :H QRWH ZLWKRXW UHSRUWLQJ
UHVXOWV IRU WKH VDNH RI EUHYLW\ WKDW TXDUWHUO\ DQDO\VLV OHDGV WR VLPLODU FRQFOXVLRQV
7KH LQIHUHQFHV LQ 7DEOHV  DUH DV\PSWRWLF 7R REWDLQ nQLWHVDPSOH UHVXOWV UHFDOO WKDW 
LPSOLHV WKDW VRPH FRPELQDWLRQ RI WKH SRUWIROLR XQFRQGLWLRQDOO\ PRVW KLJKO\ FRUUHODWHG ZLWK
FRQVXPSWLRQ JURZWK 0&3 WKH 6	3  SRUWIROLR DQG WKH JODPRXUELDVHG SRUWIROLR LV PHDQ
PD\ LQGLFDWH RXU IDLOXUH WR LGHQWLI\ WKH IUDFWLRQ RI ODERU LQFRPH UHSUHVHQWLQJ ,&,
:LWK PRQWKO\ GDWD WKH VL]H UHJUHVVRU LV QRW VLJQLnFDQW KRZHYHU LW LV VLJQLnFDQW XVLQJ TXDUWHUO\ GDWD 7KH
SUHVHQFH RI WKH VL]H UHJUHVVRU KDV RQO\ D PDUJLQDO LPSDFW RQ WKH HVWLPDWH RI D FRPSDUHG WR LWV YDOXH DQG VWDWLVWLFDO
VLJQLnFDQFH LQ 0*,5+ 7KHUH LV DOVR QR LPSDFW RQ WKH VLJQV RI HVWLPDWHG D DQG D EXW WKHLU PDJQLWXGH DQG
VWDWLVWLFDO VLJQLnFDQFH DUH UHGXFHG
$FFRUGLQJ WR WKH 2/6 5 DQG WKH +-G 0*,5+ SHUIRUPV EHWWHU LQ 3DQHO % RI 7DEOH  WKDQ LQ 3DQHOV $
DQG & RU LQ 3DQHO % RI 7DEOH  7KH +-G WHVW UHMHFWV WKH PRGHO LQ WKH nUVW DQG ODVW VXESHULRGV DW WKH 
FRQnGHQFH OHYHO 7KH RWKHU PRGHOV H[DPLQHG LQ 6HFWLRQV  DQG  DUH UHMHFWHG DV ZHOO LQ WKHVH WZR VXESHULRGV
DQG WR VDYH VSDFH 7DEOH  VXPPDUL]HV UHVXOWV RI WKUHH PRGHOV RQO\ 0RUHRYHU WKH DV\PSWRWLF LQIHUHQFHV LQ 7DEOH 
DUH OHVV UHOLDEOH YV 7DEOHV  DQG  EHFDXVH LQ 7DEOH  ZH XVH PRQWKO\ FRQVXPSWLRQ JURZWK FRXSOHG ZLWK D VPDOO
QXPEHU RI REVHUYDWLRQV UHODWLYH WR WKH QXPEHU RI H[DPLQHG DVVHWV

YDULDQFH HpFLHQW *LEERQV HW DO  *56 GHULYH WKH nQLWHVDPSOH GLVWULEXWLRQ RI D OLNHOLKRRG
UDWLRWHVW VWDWLVWLF ZKLFK LV ZLGHO\XVHG WR WHVW WKH HpFLHQF\ RI D FRPELQDWLRQ RI SRUWIROLRV *56
WHVW D JLYHQ OLQHDUSULFLQJ PRGHO WKH QXOO K\SRWKHVLV + DJDLQVW D JHQHUDO DOWHUQDWLYH K\SRWK
HVLV .DQGHO DQG 6WDPEDXJK  VKRZ LQ WKH SUHVHQFH RI D ULVNOHVV DVVHW WKDW WKH *56
WHVW FDQ DOVR EH XVHG WR WHVW WKH PRGHO DJDLQVW D VSHFLnF DOWHUQDWLYH K\SRWKHVLV +$ ZKHUH
+$ VWDWHV WKDW WKH WDQJHQW SRUWIROLR LV D FRPELQDWLRQ RI SRUWIROLRV ZKLFK LQFOXGH WKH SRUWIROLRV
XQGHU + DV D SURSHU VXEVHW :H WHVW 0*,5+ DJDLQVW ERWK D JHQHUDO DQG D VSHFLnF DOWHUQDWLYH
7HVWLQJ 0*,5+ DJDLQVW +$ UHTXLUHV LQIRUPDWLRQ RQO\ DERXW WKH H[FHVV UHWXUQV RI WKH SRUW
IROLRV VSHFLnHG E\ +$ $ WHVW DJDLQVW D JHQHUDO DOWHUQDWLYH UHTXLUHV WR VSHFLI\ WKH XQLYHUVH RI
DVVHWV ZLWK UHVSHFW WR ZKLFK WKH WDQJHQF\ LV GHnQHG 7KH SRZHU RI WKH *56 WHVW LV YHU\ VHQVL
WLYH WR WKH QXPEHU RI DVVHWV XVHG WKHUHIRUH ZH IROORZ WKH VXJJHVWLRQ RI &DPSEHOO HW DO 
&KDSWHU  DQG NHHS WKH QXPEHU RI DVVHWV VPDOO 7KH  VL]HEHWD SRUWIROLRV DUH XVHG WR FRQ
VWUXFW D VPDOOHU XQLYHUVH RI  SRUWIROLRV 7KHVH LQFOXGH WKH WKUHH SRUWIROLRV LPSOLHG E\ 0*,5+
DQG DGGLWLRQDO  SULPDU\ DVVHWV 7KH SULPDU\ DVVHWV DUH  VL]HEDVHG YDOXHZHLJKWHG SRUWIR
OLRV WKH QRQJODPRXUELDVHG SRUWIROLR XVHG LQ 7DEOH  DQG DQ HTXDOO\ZHLJKWHG PDUNHW SRUWIROLR
(:0.7 7KH SRZHU RI WKH *56 WHVW LQFUHDVHV ZLWK WKH QXPEHU RI REVHUYDWLRQV WKHUHIRUH
ZH ZRUN ZLWK PRQWKO\ UHWXUQV LQ H[FHVV RI D 7UHDVXU\ELOO UHWXUQ WDNHQ IURP &563 $V LQ
7DEOH  ZH DUH LQWHUHVWHG WR H[DPLQH VHYHUDO PRGHOV QHVWHG E\ 0*,5+ 2QH ZD\ WR FRPSDUH
WKH PRGHOV LV WR NHHS WKH SULPDU\ DVVHWV n[HG DQG WR YDU\ WKH SRUWIROLRV XQGHU + $OWHUQDWLYHO\
RQH FDQ n[ WKH XQLYHUVH RI DVVHWV DQG H[DPLQH HDFK PRGHO ZLWK UHVSHFW WR WKDW XQLYHUVH 7R EH
DEOH WR LPSOHPHQW ERWK PHWKRGV WKH 0&3 LV FRQVWUXFWHG IURP WKH SULPDU\ DVVHWV ZKHUH WR
DYRLG FROOLQHDULW\ WZR HTXDOO\ZHLJKWHG SRUWIROLRV UHSODFH WKH (:0.7 RQH FRQVWUXFWHG IURP
WKH  ORZVL]H SRUWIROLRV DQG WKH VHFRQG FRQVWUXFWHG IURP WKH UHPDLQLQJ  7KLV 0&3 LV
GHQRWHG 0&3e $ VHFRQG FRQVWUXFWLRQ 0&3ee XVHV WKH  RULJLQDO DVVHWV
5HVXOWV DUH UHSRUWHG LQ 7DEOH  ,Q 3DQHO $ ZKHQ NHHSLQJ WKH SULPDU\ DVVHWV n[HG ZH FDQQRW
UHMHFW 0*,5+ DW WKH  VLJQLnFDQFH OHYHO ZKLOH WKH QHVWHG PRGHOV DUH UHMHFWHG +RZHYHU ZKHQ
NHHSLQJ WKH XQLYHUVH RI DVVHWV n[HG ERWK 0*,5+ DQG 0*/$0 FDQQRW EH UHMHFWHG ^ WKH XQLYHUVH RI
DVVHWV LV QRW ULFK HQRXJK WR DOORZ WKH *56 WHVW WR GLVWLQJXLVK EHWZHHQ WKH WZR 7KH 2/6 UHVXOWV
7R XVH WKH *56 nQLWHVDPSOH UHVXOWV ZH PXVW DVVXPH WKDW L WKH ZHLJKWV RI WKH 0&3 DUH HVWLPDWHG ZLWKRXW
HUURU LL DQ XQFRQGLWLRQDOO\ UHDOULVNOHVV DVVHW H[LVWV DQG LWV UDWH LV NQRZQ LLL H[FHVV UHWXUQV DUH QRUPDOO\
GLVWULEXWHG 8VLQJ D VPDOO QXPEHU RI DVVHWV WR FRQVWUXFW WKH 0&3e LQFUHDVHV WKH SUHFLVLRQ RI WKH HVWLPDWHG
ZHLJKWV EXW WKH VDPSOH FRUUHODWLRQ RI WKH 0&3e ZLWK J LV RQO\  )RU 0&3ee WKH FRUUHODWLRQ ZLWK J LQFUHDVHV
WR  7KH DQQXDOL]HG 6KDUSHUDWLRV RI WKH 0&3e DQG WKH 0&3ee DUH  DQG  UHVSHFWLYHO\ ,W LV DSSDUHQW
WKDW DQ H[WUD VRXUFH RI QRLVH LV LQWURGXFHG E\ WUDQVIRUPLQJ  ZKLFK XVHV D XQLYDULDWH EHWD ZLWK UHVSHFW WR J
LQWR D OLQHDU SULFLQJ LQ WHUPV RI PXOWLYDULDWH EHWDV ZLWK UHVSHFW WR SRUWIROLRV 7KLV LV WKH UHDVRQ ZH LPSOHPHQWHG
WKH &65V XVLQJ XQLYDULDWH EHWDV $OWKRXJK ZH FDQQRW GHIHQG WKH DVVXPSWLRQV LQ LLLL DERYH DQG DOWKRXJK RQH
FDQ DWWHPSW WR UHOD[ VRPH RU DOO RI WKHP ZH QHYHUWKHOHVV SHUIRUP WKH *56 WHVW WR SURYLGH DGGLWLRQDO HYLGHQFH
UHJDUGLQJ RXU PRGHO DQG WR RmHU DQRWKHU GLPHQVLRQ DORQJ ZKLFK RXU UHVXOWV FDQ EH FRPSDUHG ZLWK UHVXOWV RI
RWKHUV +RZHYHU ZH YLHZ WKH OLNHOLKRRGUDWLR WHVWV RQO\ DV DQ DX[LOLDU\ WRRO RI LQYHVWLJDWLRQ

LQ 7DEOH  LQGLFDWH WKDW DOWKRXJK WKH XQLYDULDWH 60% DQG +0/ EHWDV GR QRW DGG H[SODQDWRU\
SRZHU WR 0*,5+ WKH\ GR DmHFW WKH VLJQLnFDQFH RI nMK DQG nMK  3DQHO % RI 7DEOH  LQYHVWLJDWHV
IXUWKHU WKH LPSDFW RI 60% DQG +0/ 7KH OLNHOLKRRGUDWLR WHVW LQGLFDWHV WKDW 0*,5+ LV UHMHFWHG
LQ IDYRU RI WKH FRPELQHG EHWD PRGHO 0*,5+ SOXV 0)) 0)) LV UHMHFWHG DV ZHOO LQ IDYRU
RI WKH FRPELQHG PRGHO XQOHVV ZH XVH WKH 0&3e DQG UHGHnQH 0)) WR XVH WKH 6	3  DV
WKH PDUNHW SUR[\ %DVHG RQ WKH nUVW WZR URZV RI 3DQHO % ZH FRQFOXGH WKDW HDFK PRGHO VHHPV
WR PLVV LPSRUWDQW IHDWXUHV FDSWXUHG E\ WKH RWKHU PRGHO )RFXVLQJ RQ 0*,5+ WKH ODVW WZR URZV
UHYHDO WKDW WKH LQIRUPDWLRQ PLVVHG RXW E\ RXU PRGHO PD\ DW OHDVW WR VRPH H[WHQW EH FDSWXUHG
E\ WKH +0/ SRUWIROLR ZKLFK )DPD DQG )UHQFK  LQWHUSUHW DV UHODWHG WR UHODWLYH HDUQLQJV
GLVWUHVV ,W PD\ EH ZRUWKZKLOH WR DWWHPSW UHnQLQJ RXU SUHPLVH DQG WR FRQVLGHU DFFRXQWLQJ IRU
KRZ LQGLYLGXDO LQYHVWRUV RU WKH LQWHUPHGLDULHV WR ZKRP WKH LQYHVWPHQW GHFLVLRQ LV GHOHJDWHG
WUHDW nUPV LQ nQDQFLDO GLVWUHVV 7KH RYHUDOO HYLGHQFH LQ 7DEOH  QRWZLWKVWDQGLQJ WKH SUREOHPV
LQ LPSOHPHQWLQJ WKH OLNHOLKRRGUDWLR WHVWV UHLQIRUFHV WKH FRQFOXVLRQ IURP 7DEOHV  7KH PRGHO
KDV LWV VKRUWFRPLQJV EXW GHVSLWH WKLV LWV WKHRUHWLFDO LPSOLFDWLRQV VHHP WR KDYH HQRXJK HPSLULFDO
VXSSRUW LQ RUGHU WR MXVWLI\ VWHSSLQJ IXUWKHU DORQJ WKH ,5+ WUDFN
 &RQFOXVLRQ
7KH &&$30 KDV DGYDQFHG RXU XQGHUVWDQGLQJ RI WKH PRVW IXQGDPHQWDO TXHVWLRQ LQ nQDQFH ^ WKH
WUDGHRm EHWZHHQ ULVN DQG UHWXUQ +RZHYHU VRPH DUJXH WKDW LW PD\ EH QHFHVVDU\ WR WDNH D VWHS
EH\RQG WKH UDWLRQDOH[SHFWDWLRQV UHYROXWLRQ WR EHWWHU XQGHUVWDQG WKH ZRUNLQJV RI WKH FDSLWDO
PDUNHWV 6KLOOHU  2WKHUV GLVDJUHH DQG 0HUWRQ  IRU H[DPSOH DGDSWV WKH UDWLRQDO
IUDPHZRUN RI WKH VWDWLF &$30 WR DFFRXQW IRU LQFRPSOHWH LQIRUPDWLRQ :H XQGHUWDNH D UHODWHG
WDVN LQ WKH G\QDPLF ZRUOG RI WKH &&$30 DQG FRPSOHPHQW WKH WKHRU\ ZLWK HPSLULFDO HYLGHQFH
:H LQWURGXFH LQWR WKH WUDGLWLRQDO JHQHUDOHTXLOLEULXP IUDPHZRUN D FODVV RI DJHQWV ZKR FDQ LP
SOHPHQW RQO\ D SDUWLFXODU WUDGLQJ VWUDWHJ\ :H SURYLGH IXOO HTXLOLEULXP FKDUDFWHUL]DWLRQ DQG
LOOXVWUDWH WKDW FRQVLGHUDEOH GLmHUHQFHV DULVH UHODWLYH WR WKH &&$30 GXH WR DJHQW KHWHURJHQHLW\
DQG UHODWLYH WR 0HUWRQ
V  PRGHO GXH WR LQWHUWHPSRUDO FRQVLGHUDWLRQV 2XU PRGHO FDQ EH
H[WHQGHG WR LQFOXGH VHYHUDO LQIRUPDWLRQDOO\ FRQVWUDLQHG DJHQWV DQG HDFK DJHQW FDQ EH DOORZHG
WR IROORZ RQH RU VHYHUDO WUDGLQJ VWUDWHJLHV 7KH LQWXLWLRQ EHKLQG RXU EDVLF PRGHO SUHYDLOV ZLWK
WKH UHVXOWV PRGLnHG WR DFFRXQW IRU WKH FRUUHODWLRQ SDWWHUQV EHWZHHQ WKH YDULRXV VWUDWHJLHV
7KH SUHPLVH RI WKLV SDSHU LV WKDW D WUDGLQJ VWUDWHJ\ VKDSHG E\ UHDOZRUOG LQIRUPDWLRQ FRVWV
VKRXOG LQFRUSRUDWH DQ LQYHVWPHQW LQ ZHOONQRZQ YLVLEOH VWRFNV DQG DQ LQYHVWPHQW GHOHJDWHG WR
SURIHVVLRQDO PRQH\ PDQDJHUV LQ SDUWLFXODU YLD SHQVLRQ SODQV :H DUJXH WKDW ZH KDYH DW KDQG
UHDVRQDEOH SUR[LHV IRU ERWK FRPSRQHQWV 2XU DUJXPHQW PXVW EH SXW WR WKH WHVW DQG WKLV FRXOG

QRW KDYH EHHQ GRQH ZLWKRXW WKH PRGHO 1HYHUWKHOHVV WKH PRGHO WUHDWV YLVLELOLW\ DV ZHOO DV
LQVWLWXWLRQDO LQYHVWPHQWV DV H[RJHQRXV &OHDUO\ HQGRJHQL]LQJ WKHVH YDULDEOHV LV D FKDOOHQJH RI
FRQVLGHUDEOH LQWHUHVW IRU IXWXUH ZRUN
$Q DGYDQWDJH RI RXU PRGHO LV LWV HPSLULFDO WUDFWDELOLW\ :H WHVW WKH MRLQW K\SRWKHVLV WKDW ERWK
WKH PRGHO DQG WKH FKRVHQ SUR[LHV DUH ZHOO VSHFLnHG 7KH WHVW H[DPLQHV WKH DELOLW\ RI RXU SUHPLVH
WR H[SODLQ WKH FURVVVHFWLRQDO YDULDWLRQ LQ DYHUDJH HTXLW\ UHWXUQV 2XU PRGHO SHUIRUPV TXLWH
ZHOO EXW WKHUH LV QR URRP IRU FRPSODFHQF\ EHFDXVH PXFK LV VWLOO OHIW XQH[SODLQHG 0RUHRYHU
RXU nQGLQJV VKRXOG HQFRXUDJH IXUWKHU UHVHDUFK WKDW ZLOO OHDG WR GHWDLOHG FKDUDFWHUL]DWLRQ RI
SRUWIROLRV DQG WUDGLQJ VWUDWHJLHV RI LGHQWLnDEOH PDUNHW SDUWLFLSDQWV .QRZLQJ ZKDW DJHQWV WUDGH
PD\ KHOS WR XQGHUVWDQG WKH QDWXUH DQG LPSDFW RI WKH XQGHUO\LQJ IULFWLRQV
&DYHDWV DUH LQ RUGHU (PSLULFDO UHVXOWV DUH VSHFLnF WR WKH H[DPLQHG GDWD VHW DQG WLPH SHULRG
$GGLWLRQDO WHVWV ZKLFK IRFXV RQ LPSOLFDWLRQV WKDW DUH QRW WHVWHG KHUH VXFK DV WKH OLQN EHWZHHQ
VWRFN YRODWLOLW\ DQG VKRUWWHUP LQWHUHVW UDWHV DQG H[DPLQH RWKHU PDUNHWV GRPHVWLF DV ZHOO DV
LQWHUQDWLRQDO PD\ SURYH LQIRUPDWLYH )XUWKHUPRUH DW WKH FRVW RI LPSRVLQJ PRUH VWUXFWXUH RQ
WKH HFRQRPHWULF VSHFLnFDWLRQ RQH FDQ DWWHPSW WR UHOD[ VRPH RI WKH DVVXPSWLRQV XQGHUO\LQJ RXU
XQFRQGLWLRQDO IRUPXODWLRQ 7KLV PD\ OHDG WR PRUH SRZHUIXO WHVWV RI WKH LPSOLFDWLRQV RI WKH PRGHO
$SSHQGL[ $
$ 3URRIV
3URRI RI 3URSRVLWLRQ  :H KDYH FDVW WKH PRGHO ZLWK 1   IRU H[SRVLWLRQDO SXUSRVHV 7KH
SURRI LV JLYHQ IRU DQ HFRQRP\ ZKHUH ) LV JHQHUDWHG E\ DQ 1 GLPHQVLRQDO %URZQLDQ PRWLRQ
Z  Z     Z1 
! DQG ZKHUH WKHUH DUH 1 ULVN\ DVVHWV +HQFH VXSSUHVVLQJ WKH GHSHQGHQFH RQ
W  OHW T  T     T1b 
! DQG UHGHnQH $ DFFRUGLQJO\
$  Im t  51  tM  TMt1  M       1 b J $
7UHDWPHQW RI WKH 1 GLPHQVLRQDO FDVH OD\V WKH IRXQGDWLRQ IRU WKH HPSLULFDO DQDO\VLV WKDW XVHV
1 DVVHWV $JHQW  PD[LPL]HV 8 RYHU FRQVXPSWLRQ SODQV WKDW FDQ EH nQDQFHG E\ m t  d
VXEMHFW WR WKH EXGJHW FRQVWUDLQW m  t
!x  E SURYLGHG WKDW m t  $ &YLWDQLuF DQG
.DUDW]DV  VKRZHG WKDW RQH FDQ VROYH WKLV SUREOHP YLD DQ DSSURSULDWHO\ GHnQHG PLQLPL]D
WLRQ SUREOHP ^ WKH GXDO SUREOHP DVVRFLDWHG ZLWK WKH FRQVWUDLQW $ /HW y  y     y1  DQG
yb1  y     y1b )RU y y  51 WKH VXSSRUW IXQFWLRQ RI b$ LV

y y s VXS
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7KH HmHFWLYH GRPDLQ RI 
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 y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a$ s I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ZKHUH DEVHQFH RI FRQVWUDLQWV RQ m UHTXLUHV y   KHQFH LQ WKH nFWLWLRXV XQFRQVWUDLQHG HFRQRP\
RQO\ WKH GULIW PXVW EH PRGLnHG WR HTXDO x  y DQG WKH VWUXFWXUH RI $ LPSRVHV WKH DERYH
UHVWULFWLRQ RQ y $OVR 
   RQ a$ :H REWDLQ y E\ VROYLQJ WKH GXDO SUREOHP /HW 1 W   
Iy  51  y1  b
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(DFK y LQ 1 FDQ EH UHSUHVHQWHG DV yW  0Wyb1 W ZKHUH 0W  >,1b b Tb1 W@! LV DQ
1 d 1 b  PDWUL[ ,1b LV DQ LGHQWLW\ PDWUL[ RI UDQN 1 b  DQG Tb1 W FRQWDLQV WKH nUVW
1 b  HOHPHQWV RI TW 6XEVWLWXWLQJ LQWR $ ZH REWDLQ D FRQYH[ SURJUDP LQ yb1  ,W IROORZV






ZKHUH W DV LQ  2QFH ZH REWDLQ WKH VROXWLRQ WR WKH GXDO SUREOHP HTXDWLRQV 
IROORZ HJ XVLQJ 3URSRVLWLRQ  LQ &XRFR  ZLWK
W  }W
bxW  yWb UWx $






$OVR QRWH WKDW WKH ZHDOWK HYROXWLRQ HTXDWLRQ RI DJHQW  XQGHU $ LQ $ FDQ EH UHZULWWHQ
DQDORJRXVO\ WR  XVLQJ WKH ERQG DQG D IXQG ) ZLWK })W SURSRUWLRQDO WR TW
!}W 1H[W
OHW ;W  6SDQ&RO>}Wb0W@ < W  6SDQ})W EH WZR YHFWRU VXEVSDFHV RI 51  IRU D
JLYHQ W $VVXPLQJ WKDW UDQN}W  1 HYHU\ZKHUH LW LV HDV\ WR YHULI\ WKDW GLP;W  1 b
DQG GLP< W   6LQFH ZH DOVR KDYH WKDW })W}W
b0W   LW LV VWUDLJKWIRUZDUG WR VKRZ
WKDW ;"  <  ZKHUH ;" LV WKH VXEVSDFH RI 51 RUWKRJRQDO WR ;  7KH SURMHFWLRQ PDWUL[ RQ
;" LV JLYHQ E\ WKH WHUP LQ SDUHQWKHVHV LQ $ ,W PXVW WKHQ HTXDO WKH SURMHFWLRQ PDWUL[ RQ < 
JLYHQ E\ h)W  })W
!})W})W
!b})W +HQFH W LV DV VWDWHG LQ  (

/HPPD  :KHQ (05 LV LQ DQ HTXLOLEULXP WKH 63’ SURFHVVHV RI WKH WZR DJHQWV DUH
{W  H
b|WXFp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 XF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w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 wW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W DQG LWV LQLWLDO YDOXH VDWLVnHV  7KH HTXLOLEULXP FRQVXPSWLRQ
DOORFDWLRQV DQG WKH VSRWULVNOHVV LQWHUHVW UDWH ZKHUH ’c LV WKH GULIW RSHUDWRU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5HDUUDQJLQJ XVLQJ $ DQG $ HVWDEOLVKHV  6XEVWLWXWH U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UHDUUDQJH WR FRPSOHWH WKH SURRI 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 LQ 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WKH SRUWIROLR KROGLQJV RI DJHQW  DUH VHW VR WKDW WR FOHDU WKH VHFXULWLHV PDUNHWV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/HPPD  :KHQ WKH SRUWIROLR FKRLFH RI DJHQW  LV SHUIHFWO\ FRUUHODWHG ZLWK WKH H[RJHQRXV SURFHVV
9 W LQ  WKHQ g)W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W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W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 ZKHUH }9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3URRI RI /HPPD  :KHQ 1   WKH WUDGLQJ VWUDWHJ\ RI DJHQW  LV FKDUDFWHUL]HG E\ T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 DV
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 6XEVWLWXWLQJ LQ  \LHOGV
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W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W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b}9W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3URRI RI &RUROODU\  )RU VLPSOLFLW\ D DQG E EHORZ DUH SURYHG IRU 1   +RZHYHU
7KHRUHP  DQG KHQFH F DQG G EHORZ KROG IRU DQ DUELWUDU\ 1 
D *LYHQ /HPPD  WKH XQFRQVWUDLQHG UHVXOWV IROORZ IURP 7KHRUHP  XVLQJ WKH IDFW WKDW
g)W}pW  , b }pW}pW!}pWb}pW!}pW   ,Q SDUWLFXODU GwW   VR WKDW W
wW  w ZKHUH $ JXDUDQWHHV WKH H[LVWHQFH RI D XQLTXH VWULFWO\ SRVLWLYH VROXWLRQ WR 
7R JHW WKH SRUWIROLR FKRLFH LQ (8  VXEVWLWXWH W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W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W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 7KH WUDGLQJ VWUDWHJ\ RI DJHQW  LV FKDUDFWHUL]HG E\ T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ZKLFK DUH MXVW WKH RUGLQDU\ FRHpFLHQWV IURP D PXOWLSOH UHJUHVVLRQ LQ WKH SRSXODWLRQFRQGLWLRQDO
GLVWULEXWLRQ RI WKH UDWH RI UHWXUQ RI DVVHW M RQ WKH UDWH RI UHWXUQV RI pe DQG WKH ,5+ LQGH[ (

5HPDUN  ([LVWHQFH RI (TXLOLEULXP 3URYLQJ WKH H[LVWHQFH RI HTXLOLEULXP LQ WKH EHQFK
PDUN FDVH DPRXQWV WR DQ DSSOLFDWLRQ RI D n[HGSRLQW DUJXPHQW WR w DQG HTXLOLEULXP LQ (8
H[LVWV ZKHQ $ KROGV 7R SURYH H[LVWHQFH LQ D UHVWULFWHGSDUWLFLSDWLRQ HFRQRP\ ZH QHHG WR
SURYH DQ H[LVWHQFH RI D VROXWLRQ WR D XQLYDULDWH 6’( IRU wW VHH %DVDN DQG &XRFR  IRU D
SURRI ZLWK ORJDULWKPLF SUHIHUHQFHV DQG JHRPHWULF %URZQLDQ HQGRZPHQW 7KLV LV VWLOO WKH FDVH
ZLWK YHUVLRQV RI WKH ,5+ WKDW DUH FRYHUHG E\ /HPPD  VHH WKH H[DPSOH LQ $SSHQGL[ $ ,Q
WKH JHQHUDO FDVH RI 7KHRUHP  ZH DUH IDFHG ZLWK D PXOWLYDULDWH V\VWHP ZKLFK LQFOXGHV wW DQG
D WUDQVIRUPDWLRQ RI }W LQ WKH 6’(  SOXV WKH VWRFN HTXDWLRQV IURP 5HPDUN  ZKHUH XQGHU
DSSURSULDWH UHJXODULW\ FRQGLWLRQV }MW LV WKH IXQFWLRQ LPSOLHG E\ WKH PDUWLQJDOH UHSUHVHQWDWLRQ
WKHRUHP DSSOLHG WR VWRFN M $Q H[LVWHQFH SURRI LQ VXFK D V\VWHP PD\ SRWHQWLDOO\ EH EDVHG RQ
WKH WKHRU\ RI IRUZDUGEDFNZDUG 6’(V VHH HJ $QWRQHOOL  EXW WKH FXUUHQWO\ DYDLODEOH
WRROV LQ WKDW UHODWLYHO\ QHZ nHOG DUH QRW DSSOLFDEOH WR RXU VHWWLQJ
3URRI RI 3URSRVLWLRQ  D LV REWDLQHG E\ VHWWLQJ T   LQ  VR WKDW LQ 7KHRUHP 
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W  gW s , b }W!}W}W!b}W 7KH LQWHUHVW UDWH LV UHVWDWHG XVLQJ 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 7KH
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 \LHOGV WKH UHVXOWV IRU LW UW xMWb UW DQG FeL W
7KH QRWLRQ RI ?YRODWLOLW\ RI VWDWH SULFHV LV XQGHUVWRRG KHUH DV WKH TXDGUDWLF YDULDWLRQ RI
G{LW {LW 7KH GLmXVLRQ WHUP RI WKLV SURFHVV LV bLW 7KHQ
LQ (8  MMWMM  MMWMM  MM}pMM
LQ (05  MMWMM  MMhW}pMM  MM}pMM  MM}pMM  wW  wWMMgW}pMM  MMWMM
7KLV FRQnUPV WKH VWDWHPHQW LQ L DQG EHFDXVH LQ (8 xFeW  xp DQG }FeW  }p DQDORJRXV
FRPSDULVRQV FRQnUP WKH VWDWHPHQW LQ LL 7KH SURRI RI LLL LV LGHQWLFDO WR WKH SURRI RI &RURO
ODU\  LQ %DVDN DQG &XRFR  DQG LV RPLWWHG ,Q (8  UW  |  xp b MM}pMM DQG WKH
VWDWHPHQW LQ LY IROORZV IURP D )LQDOO\ Y IROORZV XVLQJ  )RU FRPSOHWHQHVV ZH QRWH
WKDW pW DQG pW LQ WKLV H[DPSOH ZLOO QRW EH JHRPHWULF %URZQLDQ PRWLRQV %XW ZH FDQ VHW
pW  [WpW DQG pW  b [WpW ZKHUH [W LV DQ\ SURFHVV VDWLVI\LQJ [W    (

$ $Q ([DPSOH &KDUDFWHUL]DWLRQ DQG ([LVWHQFH RI (TXLOLEULXP
&RQVLGHU WKH HFRQRP\ (05 ZLWK Xc  ORJc DQG JHRPHWULF %URZQLDQ HQGRZPHQW DQG OHW
DJHQW  LQYHVW LQ VWRFNV RQO\ YLD D IXQG PDQDJHU $JHQW  IDUHV EHWWHU LQ (8  DQG VR KH ZLVKHV
WR LQYHVW LQ D IXQG WKDW SHUIHFWO\ WUDFNV pW 6XSSRVH WKDW WKH IXQG PDQDJHU KH LQYHVWV ZLWK
DFWXDOO\ WUDFNV pW RQO\ LPSHUIHFWO\ 7KH SURFHVV WKDW VKH WUDFNV LV JLYHQ E\
G9 W  pWxpGW pWWGZW  pWWGZW $
ZKHUH 9   p GNW  D>}pN b NW@GW  EGZNW ZLWK N  }pN N    WKH
2UQVWHLQ8KOHQEHFN SURFHVV W  W W
! LV DQ XQELDVHG HVWLPDWRU RI WKH WUXH FRQVWDQW
YHFWRU }p 7KH FRQVWDQWV D DQG E LQGLFDWH KRZ ZHOO WKH IXQG nWV WKH REMHFWLYH RI DJHQW 
)LQDOO\ DVVXPH WKDW }p   7KH FRPSDULVRQ EHWZHHQ (05 DQG (8 LV VXPPDUL]HG EHORZ
6XSSRVH WKH SRUWIROLR RI DJHQW  PDLQWDLQV SHUIHFW LQVWDQWDQHRXV FRUUHODWLRQ ZLWK 9 W LQ $
7KHQ WKHUH H[LVWV D XQLTXH HTXLOLEULXP ZKHUH DOO WKH UHVXOWV RI 3URSRVLWLRQ E LQ L^LY
KROG ZKHQ UHSODFLQJ |p ZLWK |9p DQG gW ZLWK , b WWW!bW! 7KH ULVN SUHPLD
DUH xMWb UW  }MW}p :W:W}MW}sW ZKHUH }sW  }pWMMWMMbW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W!
DQG M    7KH G\QDPLFV RI WKH LQWHUHVW UDWH DUH JLYHQ E\ GUW  xUWGW}UW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3URRI 7KH FKDUDFWHUL]DWLRQ UHVXOWV IROORZ IURP 7KHRUHP  DQG /HPPD  DQDORJRXVO\ WR 3URSR
VLWLRQ E 7KH G\QDPLFV RI WKH LQWHUHVW UDWH DUH WKHQ REWDLQHG E\ DSSO\LQJ ,WAR
V OHPPD WR
UW  | xp b MM}pMM b wWMM, b WWW!bW!}pMM 1RWH WKDW WKLV H[DPSOH EHORQJV
WR D SDUWLFXODU FODVV RI HFRQRPLHV IRU ZKLFK WKH SURMHFWLRQ PDWUL[ g) LV H[SUHVVHG XVLQJ H[
RJHQRXV TXDQWLWLHV LH WKH SURFHVV W 7KH G\QDPLFV RI WKH ZHLJKWLQJ SURFHVV wW LQ 
DUH WKHUHIRUH VSHFLnHG FRPSOHWHO\ E\ D XQLYDULDWH 6’( ([LVWHQFH RI D VROXWLRQ WR WKH 6’(
7KH FODVVLF &&$30 GRHV QRW SULFH WKH GLmXVLRQ FRHpFLHQW }MW EHFDXVH WKH nUVW VWDWH YDULDEOH pW LV
LQGHSHQGHQW RI ZW +RZHYHU WKH VHFRQG VWDWH YDULDEOH wW ZKRVH GLmXVLRQ YHFWRU LV SURSRUWLRQDO WR }sW
KDV LQ JHQHUDO D QRQGHJHQHUDWH FRYDULDWLRQ ZLWK ZW &RQVHTXHQWO\ WKH HQWLUH GLmXVLRQ YHFWRU }MW LV SULFHG
E\ WKH PRGLnHG &&$30 7KH FRQVWDQW D UHSUHVHQWV WKH VSHHG RI FRQYHUJHQFH WRZDUGV WKH GHVLUDEOH WDUJHW ,W PD\
LQGLFDWH WKH IXQG PDQDJHU
V HmRUW RU DELOLW\ WR SHUIRUP KHU WDVN DQG E PD\ UHSUHVHQWV WKH QRLV\ HQYLURQPHQW WKDW
LQWHUIHUHV ZLWK KHU HmRUWV :KHQ VKH LV YHU\ DSW D   RU OXFN\ QRW WR IDFH QRLVH E   WKHQ NW  }pN
DQG 9 W pW +HQFH SHUIHFWWUDFNLQJ DELOLW\ LQ WKH VHQVH WKDW E   RU D   OHDGV WR DQ LQFUHDVHG LQWHUHVW
UDWH DQG WR HOLPLQDWLQJ WKH LPSDFW RI WKH VHFRQG VWDWH YDULDEOH RQ ULVN SUHPLD

DQG KHQFH H[LVWHQFH RI DQ HTXLOLEULXP FDQ EH YHULnHG XVLQJ VWDQGDUG UHVXOWV )LUVW UHVWDWH
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%% WKDW EHFDXVH &RYUMW JW DQG &RYUMW KW
YDU\ ZLWK M DQG EHFDXVH I&RYUMW JWJ1M  DQG I&RYUMW KWJ1M  DUH DVVXPHG WR EH
OLQHDUO\ LQGHSHQGHQW WKH FRQVWDQW PDWUL[
# &RYDW JW   &RYDW JW
&RYDW KW &RYDW KW  

$
PXVW EH QRQVLQJXODU 7KHUHIRUH ZH VROYH WKH OLQHDU V\VWHP %% IRU WKH WZR XQNQRZQV
(>oMJW@(>oMKW@ LQ WHUPV RI &RYUMW JW DQG &RYUMW KW 6XEVWLWXWLQJ WKH VROXWLRQ
LQWR % DQG UHDUUDQJLQJ HVWDEOLVKHV HTXDWLRQ  ZKHUH
D  (>DW@  N  N  (>DW@&RYDW JWNK b &RYDW KW  NJ c
 (>DW@&RYDW KWNJ b &RYDW JW  NK c
D  (>DW@&RYDW KW  b (>DW@&RYDW KW9DUJW c
D  (>DW@&RYDW JW  b (>DW@&RYDW JW9DUKW c
c  &RYDW JW  &RYDW KW  b &RYDW JW&RYDW KW
1RWH WKDW DW LV SRVLWLYH ZKHUHDV WKH VLJQ RI D LV XQUHVWULFWHG 7KH SURRI RI HTXDWLRQ  LV
VLPLODU DQG LV WKHUHIRUH RPLWWHG (
% 7KH &URVV6HFWLRQDO 5HJUHVVLRQV
:H IROORZ FORVHO\ $SSHQGL[ % LQ -: DQG DGDSW LW WR */6 :H DVVXPH WKDW DOO WLPH VHULHV DUH
FRYDULDQFH VWDWLRQDU\ UHWXUQV RQ WKH 1 DVVHWV DUH XQFRQGLWLRQDOO\ GLVWULEXWHG LLG RYHU WLPH







FNnMN  M       1  W       7  %
6KDQNHQ  ODLG WKH IRXQGDWLRQV IRU WKH DQDO\VLV FRUUHFWLQJ WKH ELDV LQ WKH %ODFN HW DO  DQG )DPD
DQG 0DF%HWK  SURFHGXUHV EXW KLV IRFXV LV RQ &65V ZLWK PXOWLYDULDWH EHWDV

ZKHUH ]MO DUH REVHUYDEOH FKDUDFWHULVWLFV RI DVVHW M LQ RXU FDVH ZKHQ /   WKHQ ]M  
ZKHQ /   ZH WDNH ]M WR EH WKH ORJ RI PDUNHW HTXLW\ nMN  &RYUMW \NW 9DU\NW ZLWK \NW
UHSUHVHQWLQJ HFRQRPLF YDULDEOHV HJ LQ  .   \W  JW \W  KW 5HZULWH % DV
x  ; o  %
ZKHUH x  (>UW@ UW  UW     U1W
! ;  >= %@ = LV D 1 d / PDWUL[ RI FKDUDFWHULVWLFV % LV
D 1 d. PDWUL[ RI WKH XQLYDULDWH EHWDV DQG o  F     F/ F!! F  F     F.! ’HnQH
W  UW b x x  7
37




W  UW 7KHQ x  xU b x DQG UHVWDWH % DV UW  ; o  W
7KHUHIRUH WKH HVWLPDWHG V\VWHP LV xU  ; o  x  ZKHUH 9DUUW  * D FRQVWDQW 1 d1 PDWUL[
DQG KHQFH 9DUx  
7
*  7R REWDLQ D IHDVLEOH */6 HVWLPDWRU RI o DQG FRUUHFW VWDQGDUG HUURUV






UW b xUUW b xU! %
A*  AZ,  AZ A*  %
ZKHUH , LV DQ 1 d 1 LGHQWLW\ PDWUL[ DQG AZ AZ DUH ZHLJKWV RI WKH RSWLPDO OLQHDUVKULQNDJH
HVWLPDWRU FRQVWUXFWHG E\ /HGRLW  8QGHU DQ DV\PSWRWLF WKHRU\ ZKHUH 1 LV DOORZHG WR
JURZ ZLWK 7 SURYLGHG WKDW 1 7 LV ERXQGHG QHLWKHU A* QRU A* LV D FRQVLVWHQW HVWLPDWRU RI *
+RZHYHU A* KDV WKH ORZHVW PHDQ VTXDUH HUURU DPRQJ WKH OLQHDUVKULQNDJH HVWLPDWRUV RI WKH
IRUP Z, Z A* 6KULQNDJH HVWLPDWRUV DUH GHVLUDEOH ZKHQHYHU PDWUL[ LQYHUVLRQ LV UHTXLUHG DV
LV WKH FDVH ZLWK */6 7KH UHDVRQ LV WKDW LQ % ZH UHGXFH WKH SUR[LPLW\ WR VLQJXODULW\ E\
NHHSLQJ WKH HLJHQYDOXHV RI A* DZD\ IURP ]HUR ZKLOH DOORZLQJ 1 WR EH FORVH WR RU ODUJHU WKDQ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7KH ZHLJKW AZ LQFUHDVHV LQ 1 7 
:H XVH A* ZLWK PRQWKO\ GDWD DQG A* ZLWK TXDUWHUO\ GDWD DQG ZLWK PRQWKO\ GDWD RYHU
VXESHULRGV ,Q RXU TXDUWHUO\ DQG VXESHULRG DQDO\VHV 1   7   ZH UHO\ RQ A* IRU
DV\PSWRWLF LQIHUHQFHV DV DQ DOWHUQDWLYH WR nQLWH VDPSOH DGMXVWPHQWV :H QRWH KRZHYHU WKDW
nQLWH VDPSOH SHUIRUPDQFH RI WKLV HVWLPDWRU YHUVXV FRQYHQWLRQDO DGMXVWPHQWV ZKHQ 1  7  LV
QRW \HW HVWDEOLVKHG 1HYHUWKHOHVV LQ RXU VDPSOH LW SURYLGHV PRUH FRQVHUYDWLYH VWDQGDUG HUURUV
:H QH[W DGGUHVV WKH HUURULQYDULDEOHV SUREOHP RI WKH WZRVWHS SURFHGXUH :H NHHS 1 n[HG
ZKLOH 7 FDQ JURZ WR LQnQLW\ ,Q WKLV FDVH A* FRQYHUJHV WR A* DQG ERWK DUH 7bFRQVLVWHQW
HVWLPDWRUV RI * SOLP7 A*  SOLP7 A*  * 8VLQJ 2/6 HVWLPDWHV AnMN IRU XQLYDULDWH


















ZKHUH P   RU P   GHSHQGLQJ RQ WKH PHWKRG XVHG WR HVWLPDWH * 7R GHULYH WKH DV\PSWRWLF
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7R FRPSXWH WKH VWDQGDUG HUURUV ZH XVH FRQVLVWHQW HVWLPDWRUV RI DOO WKH XQNQRZQ SDUDPHWHUV
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%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 A;
! A;b A;!
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LH LJQRUH aj
)URP 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SYDOXH LV LQ SDUHQWKHVHV +6 UHSRUWHG
LI ERWK 2/6EDVHG DQG */6EDVHG :DOG WHVWV UHMHFW ]HUR VORSHV LV WKH +DXVPDQ 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)LJXUH  )LWWHG H[SHFWHG UHDO PRQWKO\ UHWXUQV YHUVXV UHDOL]HG DYHUDJH UHDO PRQWKO\
UHWXUQV (DFK VFDWWHU SRLQW UHSUHVHQWV D SRUWIROLR 7KH &&$30 JUDSK GHVFULEHV nWWHG YDOXHV
IURP WKH UHJUHVVLRQ PRGHO (>UMW@  D  DnMJ 7KH &&$30 ZLWK 6L]H JUDSK GHVFULEHV nWWHG
YDOXHV IURP WKH UHJUHVVLRQ PRGHO (>UMW@  D  DnMJ  D ORJ0(M 7KH *,5+ &&$30
JUDSK GHVFULEHV nWWHG YDOXHV IURP WKH UHJUHVVLRQ PRGHO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)LQDOO\ WKH *,5+ &&$30 ZLWK 6L]H JUDSK GHVFULEHV nWWHG YDOXHV IURP WKH UHJUHVVLRQ PRGHO
(>UMW@  DDnMJDnMKDnMKD ORJ0(M $OO WKH YDULDEOHV DUH DV GHVFULEHG LQ 7DEOHV 
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